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5 Years of Plastics Progress... 


Downtown St. Louis is Site of SPE'S 13th Technical Conference on January 16-18, 1957 
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YOUR 
NEW 
STANDARD 


BY 


Escambia begins commercial production of PVC resins to bring the calendering, 
extrusion and molding industries a new standard for comparison. 

Compare Escambii’s improved heat stability—it gives you advantages in quality 
control and processing that help prevent color drift and other problems 
experienced with less stable resins. 

The first general-purpose, easy-processing resins are designated as follows: 
ESCAMBIA PVC 1250—high molecular weight, recommended for 
extrusion of shapes and profiles and for calendered film. 

ESCAMBIA PVC 1225 —intermediate molecular weight, particularly 
adapted for supported and unsupported sheeting. 

ESCAMBIA PVC 1200— lowest molecular weight in this series, designed 
for flexible and rigid sheeting. 


Your inquiries on your company letterhead are invited. 


ESCAMBIA CHEMICAL 


Cc R R T N 


261 MADISON AVENUE NEW YORK 16,.N.Y._. 
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PUMP VENT PUMP 


24 


A demonstration proves 


Demonstration of a 444” Prodex PVP 24 Vented Extruder with 30 degree 
Prodex cross head. See this machine demonstrated on your own material. 


the superior performance 


of the Prodex PVP 24 Extruder 


The unique Prodex PVP 24 Extruder plasticizes the compound to a uniform melt viscosity. The 
material is then positively pumped into a devolatizing section where moisture, monomers, air, ete. 


are removed. 


A second pump positively meters the compound into the die. 


This combined action 


Eliminates Porosity— Increases Output— Improves Dispersion— Eliminates Pre-Drying — Reduces 


Heat Degradation — Improves Precision. 


Typical Production Rates of 
Prodex PVP 24 Extruders 


No porosity was present in any of the above extrusions. All compounds 
contained at least 1 moisture and were not extrudable on 
ordinary machines without porosity. All rates at precision tolerances 


PRODEX EXTRUDERS | 


PRODEX CORPORATION, FORDS, N. J.,.HILLCREST 2-2800 
MANUFACTURERS OF PROCESS AND EXTRUSION MACHINERY | 
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| “POUNDS PER HOUR 
Extruder| Drive Cross ] 

Size H.P. Section PVC Polyethylene | Polystyrene 

Drybiend Pipe Cpd. High Impact 

21; 20 11 sq. i in 180-240 150-180 150-240 

4 60 .25 sq. ir 5 660 450-520 500-630 

8 200 | 1.00 sq. in 1709-2100 1450-1600 1500-1900 


Prodex PVP 24 Extruders are available 
in 134”, 210", 6”, 8” sizes. 


Arrange for a 
Demonstration Today 


Let us prove to you the outstanding perform- 
ance of the Prodex PVP 24 on your own 
material or write for bulletin E-4 today. 
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The term molecul at weight 
polyethylene describes the average or mean size 
of the molecules in the resin. 
Melt index has been used to indicate molecu- 
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affected by the degree of branching of the mole 
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—_ CYANAMID  —> 


MOLDERS’ BRIEFS 
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Keyed to a variety of needs A 


versatile C YME 


Melamine Molding Compounds \ 


A broad selection of CyMtt melamine molding compounds, keyed to 
the needs of a variety of industrial and consumer applications, is avail- 
able for prompt delivery 


CYMEL 1077 - 1079 (alpha cellulose-filled)—Highly resistant to heat 
and breakage, these compounds display extraordinary surface hardness 
With a rich, lustrous look and teel. They have excellent chemical resist 
ance and electrical properties, featuring high are and track resistance 
Available in any color for molding such products as buttons, electric 
mixer, Shaver housings, and dinnerware 


CYMEL 592 (mineral-tilled)—-Combines excellent arc resistance and 
dielectric strength at high temperatures with dimensional stability and 
resistince to atmospheric extremes. Available in brown only for elec- 
tronic equipment, aircraft and automotive ignition parts and circuit 
breaker 

CYMEL 3135 (glass material offering 
extraordinary flame resistance, high impact strength, excellent are re- 
sistance and low shrinkage and moisture absorption. In natural color 
(off-white) for heavy-duty switch gear, terreinal strips and stand offs, 
sockets and coil forms 


CYMEL 1500 (wood flour-filled)——A_ general-purpose material with 
exceptional arc resistance and excellent diclectric strength for con 
nector plug inserts, watt-hour meter blocks, automotive ignition parts 
Brown only 


CYMEL 1502 (cellulose-filled)—-A companion material to CymMet 
S00, offers similar electrical characteristics with particularly good 
dimensional stability for excellent insert retention. With low shrinkage 
during and after molding, it resists cracking around inserts. Brown 
only 

CYMEL 3020 (chopped cotton fabric-filled)—Ideal for products re 
quiring a combination of high impact strength with heat and chemical 
resistance. It has good are resistance and is available in a limited 
color range 

These CyMit Melamine Molding Compounds, in general, are suitable 
for compression, transfer or plunger molding, and can be machined 
and finished by standard methods. For detailed specifications or other 
information, call your Cyanamid Technical Representative 


*Trademark 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION <WVYANANII WD 


— 


32D Rockefeller Plaza, New York 20,N. Y. 


» Canada: North American Cyanamid Limited, Toronte and Montreal 
Offices in Boston Charlotte Chicago Cincinnati Cleveland Dallas Detroit 
Los Angeles New York Oakland Philadelphia St. Louis Seattle MATE RIALS 
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‘Plastics 

and Resins 
ro“™ 


@ When you need a monomeric plasticizer for cellulosic or 


vinyl resins, RCI can help you. Specifications for these RCI 
plasticizers offer convincing proof of their quality. 

Because impurities responsible for inferior end prod- 
ucts have been removed. these RCI materials feature a 
high degree of plasticizing efficiency. Your own laboratory 
and plant tests will demonstrate that RCI plasticizers are 
not only unusually stable. but also display a pronounced 
resistance to detergent extraction. 

Write for the catalog on RCL Monomeric Plasticizers 
illustrated above. Attach the coupon at right to your letter- 
head. W hen youve read the ( atalog. send for a free sample 
of any plasticizer you want to test after studying the specifi- 


cations. Included in this RCI line are: 


Dibuty! Phthalate Didecy! Phthalate 
Dioctyl Phthalate 


Dibuty! Sebacate 
Diocty! Sebacate 


Diisoocty! Phthalate 
Dicapry! Phthalate 
Octy! Decy! Phthalate 


Diocty! Adipate 
Didecy! Adipate 
Dibutoxyethy! Adipate 


Diisoocty! Sebacate 


Dibuty! Fumarate 


My Nome is ‘ 
lam of the 
TITLE 
company indicated on this letterhead. | would like the catalog 


On monomeric plasticizers to be sent to me by 


REICHHOLD 


Synthetic Resins « Chemical Colors ¢ Industrial Adhesives 
Plasticizers « Phenol ¢ Formaldet yde e Glycerine ¢ Phtha Anhydride 
Maleic Anhydride « Seba Acid Sodiun iIfite Pentaerythritol 
Pentachlorophenol ¢ Sulfuric Acid 


REICHHOLD CHEMICALS, RCI BUILDING, WHITE PLAINS. N.Y 


( ( 
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Plastics Engineering 
Opportunities for 


No. 1: A Plastics Engineer with minimum § years of experience, 
mainly in thermoplastic production molding. Must be able to 


supervise mold design and plan production. 


No. 2: A Plastics Mold Designer with minimum 4 years’ experience 
in designing plastic molds for both thermoplastics and thermo- 


setting plastic material. 


Location: Six months to one year in Kingston, New York, 
before moving to permanent assignment in Lexington, Kentucky. 


‘ 
No. 3: Plastics Engineer with advanced knowledge of plastics and ‘of 
transfer Compression and injection production molding 
techniques. Also should be familiar with rubber compounds 


adhesives, ete. 


No. 4: Plastics Laboratory Technician with some experience in testing 
plastics desirable, Will assist engineers in technical tasks, 


conducting laboratory tests and experiments, 


Location: Rochester, Minnesota 


WRITE briefly, outlining your 
nalifications and interests, t 

Ro A. Whitelhorme, IBM, Room 
S10] 90 Madison Avenue 


New York 22, N, Y. 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


DATA PROCESSING e ELECTRIC TYPEWRITERS e TIME EQUIPMENT e MILITARY PRODUCTS 
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Pliothene 


Formacolor, Unicolor® T.M. Reg. U.S. Pat. Off 


Here's the beginning of a swift and dynamic journey... straight into the hands of the 
consumer. If it's squeeze botties you produce, or any one of a host of other finished 
products made from thermoplastic materials, you know that COLOR APPEAL is the 
most important factor is ringing up consumer sales. From pellet to product, UNI 
COLOR assures you of maximum-impact color in every single unit. 


UNICOLOR is a resin color concentrate that forms a molecular bond with the ther- 
moplastic involved. It is to be used at a ratio of twenty-four to one. The result is 
a uniformly finished color at the cost of a few pennies per pound. 


As an organization of color experts, we at Westchester Plastics, 
Inc. are in the business of supplying thousands of specially 
matched colors in polyethylene and most other thermoplastic 


s materials. Advise us of the resin you intend to use and the 
color you require. We will send you a sample for evaluation 
by your staff. SALE l 
that makes the 
remember! it's the 


Manufacturers and Developers of Unicolor and Formacolor 


WESTCHESTER PLASTICS, Inc. 


326 WAVERLY AVENUE, MAMARONECK, N. Y. @© Mamaroneck 9-5980 
Custom Compounders of Polyethylene Molding Powder and other Thermoplastic Materials 


: 
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THE MARK OF QUALITY 


Leading full line of extruders 
precision-controlled by Capacitrols 


— 


BARBER 


COLMAN }: Injection, extrusion, and vacuum-forming | 
equipment manufacturers and machine 


users throughout the country have ex- 


( 1 ws. pressed their preference for Wheelco in the 


Wh | i: only way that counts — orders and repeat 
ee co orders. Wherever temperature control in- 
x struments are used, you'll find Wheelco! 


Instrumente 


Electric control cabinet of ten 400 Series 
Wheelco Capacitr maintains precision 
balanced heat contr« »f both barrel and 


fie temperature n this NRM 4! inch 


ermopiast Extruder. Included are six 
zones of control of the barrel and f ur 


zones for a die 


National Rubber Machinery Co., Akron, Ohio, relies on accurate, convenient Wheelco 
Capacitrols for the “balanced-heat-control” feature so important to the wide range of users 


served by the outstanding full line of NRM Thermoplastic Extruders. 


For example, many of NRM’s carefully designed and constructed electric control cabinets 
are built around a battery of Model 400 Series Capacitrols such as are seen above. Sensitive, 
no-drift control is assured with these instruments. Model 402 gives anticipatory time-propor- 
tioning control; Model 407 a precise control form for smoothly and “steplessly” proportiotr.- 
ing electrical power input in accordance with system demand. Other models of the series 
have other special advantages, and NRM control cabinets often involve two or more types 
to meet varying needs from zone to zone through the extruder. Model 400 Series Capacitrols 
are completely self-contained, direct-deflection-type indicating controllers. They are adapted 
easily to control requirements of plastic packaging and forming machines, as well as injec- 
tion molding and extruding machines. Send today for Bulletin F-6485, “Capacitrols for the 


Plastics Industry”! 


BARBER-COLMAN COMPANY 


DEPT. M, 1575 ROCK STREET, ROCKFORD, ILLINOIS 


BARBER-COLMAN of CANADA, Ltd., Dept. M, Toronto and Montreal, Canada 
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PROGRESS THROUGH STANDARDS 


ee 
ee 
The history of cconomy in modern business has been D-M-k was able to produce and supply high quality 
directly related to the history of Scandardizauon. One Standard Mold Bases to mold makers and molders at 


of the major elements affecting the economic produc such great savings in cost and time that the benefits of 


tion of finished plastic parts is the high initial cost of Standardization were quickly realized by the Industry 
the mold. progressive step in reducing mold cost, Foday D-M-E produces twenty-eight different: sizes 
without sacrificing the high quality required, has been of Standard Mold Bases, from 9 x 8 to 234, x 3514, 
in cither D-M-E No. 1 or No. 2 Steel, with a wide 


successfully achieved through Standardization. 
range of cavity plate thicknesses to satisfy the diversified 


When D-M-E originated Standard Mold Bases and 


demands required. In addition, over 2,000 finished com- 
their component parts in 1942, i provided the answer 


ponent parts of the same high quality arc avatlable to 
to the rapidly growing dema hig : . 
o the rapidly gre g demand tor high quality molds provide additional savings in service as well as in dh 
that would maintain and promote the economic ad product. 


vantages of plastic parts : 
Properly engineered Standardization puts the accent 


Phrough large volume purchases of quality steel in on Economy. When vou “Specify D-M-E ...” vou get 


standard sizes and specialized production facilities, Quality. Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 


: — — Contact Your Nearest Branch FOR FASTER DELIVERIES: 
HILLSIDE, N. J. (Wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 3-5840 


—— CHICAGO 51, ILLINOIS soo: w. oivision stREET, coLumBus 1-7855 
CLEVELAND 9, 0.-D-M-E CORP. so2 rooxpanx sHanysine 1-9202 


SERVICE... 
ECONOMY! LOS ANGELES 7, CAL. sovrm main STREET, ADAMS 3-8714 
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dispersions are colloidal in nature, they 
ae 
_ further than ordinary mixtures. So your end product is 


vee or putting up with ordinary mixtures _ 
d by other methods, call in an ADP specialist. ¢/. . 


| 
me ae ill work closely with you on an individual basis; = 
&gontrolied colors by | 

ACHESON DISPERS P T 
ED PIGMENTS 
MORRIS BUILDING, PHILADELPHIA 2, PA. UNIT OF ACHESON 
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with “WILLERT 
VAPOR PRESSURE COOLING’* 


PRODUCE 


Close Tolerance 
Extrusions 


EASIER AND FASTER! 


ACTUAL MATERIAL 
TEMPERATURE 


Indicated and recorded during a typical 
day’s production run—not a carefully 


controlled laboratory test. 


Egan extruders are the only extruders available 
with an automatic temperature balancing system 
which also provides a quick cooling feature 


without pumps, blowers, or compressors. 


Patent applied for 


4, Avenida 16 De Septiembre, No. 10. Licensees: GREAT BRITAIN Bone Bros. Utd. Wembley, Middlesex. FRANCE — Achord 


Representative F MoH ttre 
Re ‘ 36 Rue en Ke. Poris. ITALY Emanuel & Ing. Leo Caompagnano, Via Borromei | B/7, Milano. GERMANY — ER-WE- PA, Erkrath. bei Dusseldorf. 
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i _ FRANK W. EGAN & COMPANY, Somerville, New Jersey ; 
pr | Designers and Builders of Machinery for the Paper Converting and Plastics Industries 
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CRUCIBLE CSM 2 mold in press at Pro-phy-lac-tic Brush Co., Florence, Mass. The mold, built by Eagle Tool & Machine Co., Hillside 


New Jersey, produces vegetable pans for Hotpoint refrigerators 


why CRUCIBLE CSM 2 


is chosen for so many big molds... 


One reason is that CRUCIBLE CSM 2 is always uniform in structure and 
composition. It's got to be. For the quality of every heat is controlled by 
Quantometer analysis . . 
inspected. This means superior machining and polishing characterist is 

Another reason is that CRUCIBLE CSM 2? is immediately available 
from warehouse stock in 205 sizes, big and small. The job isn’t held up for 
teel when you order CSM 2, the mold steel you can trust and get when 
vou want it. Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


.and every piece, regardless of size, is ultrasonically 


CR U C { 3 LE} first name in special purpose steels 


Crucible Steel Company of America 
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HOBBED CAVITY 


MOLDED HOBBED 
PIECES CAVITY 


HOBBED CAViTY 
CUTAWAY VIEW 


SKILLED HANDS 
GIANT PRESSES 


combine to turn out consistently 
accurate hobbed cavities 


Of course, Newark Die Hobbing and Casting Co. 
operates a battery of high-capacity presses—up to 3,000 
tons—for the making of hobbed cavities. 


But even more important than the number and size of 
hobbing presses is the skill and experience of the craftsmen 
who operate them. Without this know-how, a costly 

hob can be ruined in seconds! 


That is why the skill of Newark Die’s craftsmen—men 
with up to 30 years of experience—is so important to 
users of hobbed cavities. Newark Die is prepared to make 
hobbings from your own hobs—or to design 

and construct the hobs for you. 


Write for articles on Solving Big Mold Problems and New Revolu 
tionary Type Injection Molding Machines. 


NEWARK DIE co. 


22 SCOTT STREET, NEWARK 2, N. J. * PHONE: MArket 2-3305 
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Crile of the 20% C ntu 


Traditionally, materials have challenyed the at 
came from gold and silver. Later, it wa teel al 
there are new materials but the challenge is st 
pricele skills are now working with the fabulou 


prod ice arth le by the million that can serve @'\ 


Two of these 20th Century craftsmen are pictured on tl prangre 


molders of America’s industrial tomorrow 


Victor Theodore Erickson, Bridgeport Moulded Products, Inc., Bridge- Paul C. Haas, The mone Corporation, Mendon, gee 4 Mr. Haa l 
port, Conn. Ted Erickson has been th Bridgenort since 1940. For eads a company th operate 25> comp ’ ldingw pre ‘ “> 
‘ the past 4 years he has been Supe of Engines por nceluding several 675-ton units. The first products were 


ible for estimating, tool design, product develop t i ©) proof lights and other safety equipment for mins ind industry 

vrineering, methods, and time stud A large percentage of Bridge Now the company turn it SOO different ‘ 

port's busine is in the manufactur rol part lor the electrical, ph ne bodies, Washing machine part il } { } 

refrivge ation, alr conditioning Ihe machine, ad ~a | ndustry \ many i an on piece of ‘ 

field The molding depat equ ed h have beer ade veal 

nolding nachine that range e ton ire al Haa eel that research by i } ( 

24% presses In the injection jcpartment ipacity t ‘ nent of ne ve 

200 ozs application plastics and he nor the } nm the 
Mr. Erickson believes a job is no better than the design and cor market for his products. “Improved nik want ta 
truction o the tool ‘Al ! tant rt HH i 
i\ That vhy B ton ! peed pit ( a 

keri nt nat ib pn i 

tantly be le ed th t ter ( ’ Mr. Haas « 

hav vitl ! \ ect made | | t 

t Vv, carrie ! t ! ‘ f 

pia ti Wi ire 4 navy t t nee ) 

method ! ! KeC} vi tion pl ! d 


— 
san. Early inspiratiot 
When your plans call for plastic parts or products, consult an expert custom molder . 
p 
ii; 


all 

one place 
FORMABLE 


Rigid Vinyl 


High-impact Cellulose Acetate 
high-impact vinyl, and 
PVC, high-impact PVC, Styrene 
in sheets, in rolls, in Cellulose Acetate 
widths to 54 inches Butyrate 


prompt deliveries for indoor and outdoor displays, 


for wherever striking effects plus 
durability are required 


ai It saves you time and time saves you dollars when you select 
ae : the right basic material from one supplier. Whatever your needs— 
oe large or small, standard or special — whatever the application, 
Nixon is completely equipped to fulfill them. This tested sheet 
material meets all the qualifications of newest forming techniques. 
Comes in all colors and gauges. 


Consult our experts, phone or write direct for further information. 


PLASTICS 


NIXON NITRATION WORKS + FOUNDED 1898 + NIXON, NEW JERSEY 


Phone — New Brunswick, Charter 9-1121, Metuchen Liberty 9-0200, New York Extension WOrth 4-5290. Chicago Office, 510 North 
Roy Dearborn Street, Phone Michigan 2-2363. St. Louis, Mo., C. B. Judd, 3687 Market Street, Phone JEfferson 5-8082. Leominster, Mass., 
vy A. F. Perry, C. A. Dovidio, Phone 7-2120. Canadian Distributor: Crystal Glass & Plastics Ltd., 130 Queens Quay East, Toronto, Ontario. 
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A 
Harold C. Fornwall a 
The DeVill Conpar 
Toledo. 
ATALYZED MATERIALS are fast becoming one vere, of course, many obstacl to the use of catalyst 
the moxt in portant types spec ilty fiy he It ishe by the fabr ento) af the end product 
antic pated that many Of aouars \ aved However, bused Upon a ero ndex of the completed 
annually as the result of eliminating r reducing the histories the following fact vere obtained ’ 
lumber coat and A. Five general classe of catalyzed product vere found 
comparison with regular lacque. synthetic 1 odifiention Polveste? 
\ he ny ised today 
2. Epoxy 
Under appropriate conditions, ich coatings have 4. Conversion Varnish ; 
much greater durability and also provide increased re 1. Iso-Foams (Rigid Type) 
. ‘im ‘ 
sistunce to chemicals and corrosion, which are highly 5. Wash Primer 
desired qualities n those many ndustries where sucl 
BK. Viscosity characteristhi of the above eould all be idl 
jJusted elther by reformulation, addition of olvent or ¥ 
Among the latest nteresting developments is_ the 
by the use of a paint heater down to 50 seconds it F 
spraying of isocyanate prepolymers, which result n al ia 
A #4 Ford cup or coll centipoises ut 
excellent coating that provides both acoustic and thermal CT } 
insulation, as well as vapor resistance for exterior and * us types of catalyst agents required for tl 
ubove classification volve orga erox) linheti 
interior surfaces above ambient temperatures. In addition, ibove classiMeation involved organic peroxide, aliphatis 
olvamines wid aolycolet} | 
is the use of the DeVilbiss spray gun for molding and polyamin and acid glycolether mixture All of whiel 
casting operations which have i lved resin flow rate » as hin and were used in th itlo range 1 
with th tuired 
up to 400 ounces per minute. This method provides the he required resit 4 
flexibility of spray equipment for the multiplicity of 
the molds on the average productior lime 
t is t sting to note that new voeabularv co 
It is interesting to note that a new vocabulary co | CATALYST SPRAY EQUIPMENT | 
sistent with the field is being developed which will be fi 
come as common place ius tne general terms now sO) 
familiar to the finish technologist as well as the use. 
While this entire catalyst development is in its infancy 
‘ today, it could con plete ly change our present concept of 
finishing materials and methods tomorro 
Therefore, it might be vell to review the history oh 
behind the development of the equipment for the app { 
eation of eatalvst finishe Vig 
The Development of Equipment to Apply 3 
Catalyst Finishes 
From published information vailable bout three 
years ago, a multi-purpose investigation was begun 
As the first phase, many call vere made in the field 
on paint nd basic resin 2 nufacturers as we is product 
finishes users. The aim was to obtain a complete under 
standing of the requirements for the use of isocyanate 
prepolymers and associated catalyzed type finishes. There 
Pre ented aft ] at} mieetine of fire lwerican Chemical 
Socretu, or Pa /’ f ane I’) nting { 
Chie 
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CAPACITY CURVES KL425 METER 


sa ned and guns built to meet the need They include fluid 
l ‘ ‘ tine ‘ TI} needies, terinul passage neal nnections, built of 
por nt ite. rie teel, rn the itter ft tegories, of ilumir 
vey ! extended prerl t! Kets alt of Te flor \ pe ra coating his 
ist ‘ thy me end re ilt eloped by The Alun nu ‘ puny of Ame 
iipment | ine to the itside of the body due t fos) pplication 
Maas dhs: disper moot the catalyst ma resil The ner of the catalyst hose | been formulated to 
complete Tine of pressure tanks for catalyst ane 
contl roenhange the Ninige rat resins to include aluminum or stainl tee nsert cor 
ainers, also with or without agitators, are now availabl 
1) } ¢ t prevent Known reaction for production operations. 
mete? have Deen ce 
10010 20 30 40 50 60 10 80 90 100110 Sy gned to handle the var 
55555 5555555252 2555555555 5255525525 555522255 ous ranges of viscosities 
10 
60 
40 
10 
5 
6 
| 
3 
2 
ing 
43 
+ 
; 
> 
| 
w 0 
10 
a hart 2 to complete the operation 
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Epoxy-Butadiene Resins 


C. G. Fitzgerald , A. J. Carr 


M. Maienthal and P. J. Franklin 


In an effort to combine the thermal and elee 
properties of cross-linked polybutadiene and 
the low-temperature curing properties of epoxy 
resins in a single resin, liquid polybutadiene was 
epoxidized with peracetic acid chloroform so 
lution. Polymers of epoxy-oxygen content to 

to epoxidation of about 


thout corresponding 


of the double bonds in) polybutadiene, were 
obtaimed. The degree of epoxidation was limited by 
1 


polybutadiene contains about 


factors: 
terminal double 


internal double bonds and = 60 
bonds, and (2) infrared speetra showed that, under 


the trans internal 
completely, the 
partially, and 


the conditions of the reaction, 


double bonds reacted readily and 


internal double bonds reacted only 


cis 
the terminal double bonds did not react. 


Phe epoxy-polybutadiene resins were cured with 


t polyfunctional amine and with an anhydride of a 
The resins with 


an 


epoxy polybutadiene 
about 2 to 4° 
a friable resin; at 


dibasic acid. 
either 


content of 


failed to cure or resulted) in 
higher epoxy-oxygen contents the resins 
dielectric 


flexibility and 
the cured resins were usually hard 


somewhat 
promising prop- 


had vood 


erties: above S 


and brittle. 


and the dissipation 
contamimg 6.13 CPOXy 
temperature and fre- 


of this same 


dielectric constant 


factor of a 
presented as functions of 
resistivity 


resin ovVeen 


are 
volume 


a function of 


queney while the 
resin is shown as temperature, For 
a flexible resin, these properties are considered good. 


. 
ORK CARRIED OUT pr isly in tl bh 
rt t ‘ fon \ t 
nkit f p but 
}) }) ine ted temper 
‘ nked \ itsaclic nut they 
perature Fhe obiect of 
Port ild be ew 
tu t ‘ ‘ { thre t 
roperty chited t ere nked 
\lt ! t ted ¢ | breve 
i fir 1) ine od 
| f polybutadiene. Kolthoftl na 
(1) th perber ‘ 
a t the product Patent by 
is d Bane nd Lippineoett 
r cross-linking of the product 
In May 1954 the Becew Chemical Division, Food Machines 
t ey (1) per 
polybutadiene. (2 
1) ) ‘ thie electri 
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Isolation of the Product 


inished by the Phillips Company. | 

by ton by ry 
Phy ilfaecturer report ntnained 

Cl na ed oxte ib ) na 

\ thin the polvm al | ethod used 
letermine the rat f 1.2 to 14 n the polybu 

Binder (4). 

| polvbut ! eel cet 
n chloroform by modification ethod described 

‘ nalustrin terature TI rut f peracid to poly 
\ i! ad te vie degre of 
tion. The rat ployed are sl fable 1, col 
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eact it (59°-68 ‘ 
tha of the ed ' Table |. 
fu ‘ ‘ t ( i‘ . 
Epoxidation of polybutadiene with peracetic acid 
Moles of peracetic 
f f s tl ( t { weight of polybutadiene Epoxy oxygen, eponidized 
$11 
for ive a she ‘ ‘ t 
ive a he i pe? e te | ‘ f f et 
Table Il. 
residue remaine n the t t flas} 
Chemica! analva de Curing conditions and hardness of epoxy-polybutadiens 
nar the method of Swern and: 66) « resins using diethylaminopropylamine as a curing agent 
pOXV OX @) f the 1 Epoxy Curing Curing conditions Appearance and 
m9 content, agent, Hrs. Femp.oC Shore hardness 
ma i ‘ ct i t \\ Nal «i ra) 7 \ ‘ 
Table ! \ i eact ( 
emp ‘ percentaves { her tha \ 
corresponding t epoxida f the avatlable il 0) 
Infra-red pectra of the ) 
1) 4 
Hutacdiene resins ‘ ‘ i 4) = 
found that the trans inte e bor fy but 
re Were el ‘ te t 
‘ ‘ ‘ i ( i ) f 
1} ( 
ible hor is ha ! eacte il The 7 
ip iit f Kolt iT ) me pe nel 
} 
in eponiad yr reagent 
Curing of Epoxy-Polybutadiene Resins 
polyfunctional amine (see 7 e ID) and v inhv- Curing conditions and hardness of epoxy-polybutadiene 
lride of a diabasic acid (see Table III) ' resins using phthalic anhydride as a curing agent 
isually done in two stages. The xture was first ite Epoxy Curing Curing conditions Appearance and 
t 75°C (147 ecu the content, agent, Hrs. Temp. °C Shore hardness 
Ae 7 Saf 
final curing wa dons it t i) ¢ (24% t 
17 Lo) 
Electrical Properties of Epoxy-Polybutadiene Resins | ) | 
es I ¢ 1 ! ere i¢ t ( ‘) 
ches on amete ane ( ess The r 17 7 
perature range 25° to 125°C (77 7 
Vpe electrometer { ) n elect? ! ! ] 
il potentia Za) | thalic-a i 
electric consta it fact I Comparison of the dielectric properties of a phthalic 
same samples were measur emp anhydride-cured epoxy-polybutadiene resin with the re 
55°C (-67°F) to 155°C (311°F) l over the frequer quirements of Military Specification MIL-Il-16923B. 
ange 10- O° vere ta Dielectric constant-CK.) Dissipation factor 
vith standard | re te oF a co Phthahie Pht hati 
ercial heat exchanges DOF] ample Frequency, MIL-I- anhydride MIL-I- anhydride 
tesu 
| ) I ( ‘ ences ! ‘ | 
thre ‘ meas t i } ) 
\ col i thie ct ‘ thre 
nphthalic-anhvdride-cured 1 ! t req ment f M 
. 14) i) 18 
As show Fables I IIT, t EPB ¢ 
i¢ 4 nS i é if t 
eithe to f ‘ ‘ 
SPE JOURNAL, Janua 57 
it 


. 


Volume Resistivity, 
Oo 


% 


2.60 2, 3 ‘00 
. . . 3.20 3.40 
(Temperature in degrees Kelvin) 


FIGURE |. ~ VOLUME RESISTIVITY OF PHTHALIC-ANHYDRIDE- 
CURED EPOXY POLYBUTADIENE AS A FUNCTION OF TEMPERATURE 


mewhat hivher epoxy contents the cured resi! 
id wood flexibility. Epoxy polybutadiene resins contan 
than xveven cured t vhicl 
ere usually hard and brittle 
The hardness data wivel n Tables Il and are 
! but are in led to indicate the level of hard 
it containing to epoxy oxygen. Quant 
itive st ‘ if the mechanical properts f these resi! 
emia t The principa mmediate mbservatior 
is that re conta ipproximately 6 to 7 ePON) 
¢ he flene hetween the 
Comparisons of the efficiency of diethylaminoprops 
ne and phthalie anhydride as curing agents cannot 
" ust othe lata in Tables II and II] because 
» curing times and temperatures and sample flexibilities 
‘ t ctly comparable 
lt veneral, the electrical properties of these resins 
are eonsidered good for a flexible resin Figure 1 shows 
‘ ‘ resist the Sumiple vhich contained 
epoxy oxygen as a function of temperature The 
tivity is ve the temperature ange 
> to 100°C (77° to 212°F). At 100°C (212°F) it is 
eate than 10 yhm-en In Figure 1, the norma 
echnique of plotting the loga ithm of the volume resisti\ 
iruinst the eciproeal of the absolute temperature has 
een emploved. This type of plot usually yields a straight 
ne, the if whiel Ss oportional to the activation 
nerev of the material. The lack of good fit to a straight 
‘ ! cause su ests the presence of more than one 
activation energy fo the charge carriers The very low 
activation energy (or energies) re sults in a slow decrease 
tre t creas temperature 
The ectrie constant of this ine es Ss show 
is a ftunet frequen ind temperature the somet 
Cy presented in Figure 2. The dieleectrie constant has 
" iximun f 4.7 at 102 eps and 100°C (212 I) The 
t i crease at highe temperatures ts probably 
electrode polarization. The dissipation factor is 
shown as a functor of temperature and frequency n the 
som ¢ plot presented in Figure . There are two di 
pola spersion re ns in this resin. The magnitude of 
the dissipation factor is no greater than that of other 
tis epoxy resins of comparable exibility 
More extensive comparisons of the electrical pe 
es of t s re n with those f othe casting resins Ca 
(lease turn te Page os) 
j 


4 
2 
‘ 
jure 2.-Dielectric constant of phtha c-anhydride- 
cured epoxy polybutadiene as a function of 
temperature and frequency. 


Figure 3.-Dissipation factor of phthalic- 
anhydride-cured epoxy polybuta- 
diene as a function of temperature 
and frequency 
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razing 


a basic discussion of a process that can 


Fundamentals 


Phillip D. Pilitsosian 


often save money for the plastics moldetr Stu Steel Tre ( 
in die and machine repair 
‘ 
+} hic re ad tory 
ROGRESS el ne he by ed ‘ ‘ 1 t 
at such a rapid rate that ve mett ssemil 
ments ot iesipners il t tne manutacturet d Klas 
This progress | resulted part Ibject ere ent ' erve thre 
oining parts must be ble t tisfv these incre ngely ee Ay vide present nd keeps the parent 
high equirel! nts thougt { ‘ 
ugnel \ = clea! { thre metu fol pra ny \ ‘ 
gained tremendous stature in recent yea th. ts by cap ry action ne Or 
by its adoption into the various fields of facturing the t metal. Upon p nto the coolir 
It is used on parts of | ‘ n b re re dif 
electron contro it cl 
powe! Steering na make na 
control tvpes, ! ny for xtre ‘ 
critic | tions, ito 1) t ( 
uel control syste Ri 
nd fuel ¢ | syste Capillary Rise 
Bn na not Vet re cl pr 
ance in the die cast fleld at tic die industry. TI port } ( by r 
reasol that littl | t might expe nic } 
fron ty ed joints thie wt na the | tie pre Piece ‘ ! ‘ 
] dist etwee the fice t bye omed 
brazing. It will best serve t pury | pauper ! t 
ibles suct the t \ } et ible 
tne rou brazing a ne cl cterist pore 
iutior ti tuke) alt ( nict rhe W he thre j ter { thre 
dentally are extremely important) ne t ne the ¢ tution ‘ taunt, w the distane etwe 
expect Trot a brazed joint rf a the cle t { the ‘ 
Bi should first Corl dered) pene! the tet ! { 
joining of tu rent te) +} ad mie t 
vhose melting point is S00 F o1 t ect called. Thi irfuce ter { te 
of steel ed togetnet! ! educed t} ts pret re nel 
extre ely helpfu } ent 
regarded as soldering 
j | ‘ ‘ ‘ \ } } 1 
Why Braze? b ble 
| ‘ ‘ different hay 
The first question to a 
braze?" The answet id be, ise it can D 
ed by cost, qu t\ nd pert nee | x ple aL nt oan nae 
design of part be altered il ad extre ely hloch Our pu ‘ 
fabrication costs Phe part ‘ rece rit ty fu ‘ nado? trance 
Thougt anv designs today e developed h ng it fly face 
nind, no general rule can be applied. Each part etiol Phe { ‘ irp the f ce 
must be considered on an b phe sserihed. Resistancs 
I would like t jlescribe brief the roce ) j ‘ t be br 
In furnace brazing, whic! ne t popular ad the ect , Phe part e held be 
trod d opr ‘ ire current ‘ 
T/ papel wa presented at the Let f eectior ‘ 
( onterence 
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PEER ae Figure |. Proper design tor brazing two pieces of metal 
“5 together. Bottom sketch shows normal shrinkage of brazing 
raze eria mp material 
peratior tne materia 
proce ed th igh a hydre 
1 th the brightness ot OR 
ber of the air hardening 
d in tl manner, sli ed , 
n-hours |} e hee ed 4 
fit ny operations du th bright finist 
Joint Strength 
The materia vhich melt at the r temperature 
ih that maximum strengt! 
d nt required, then copper recon 
‘ \ ibsequent nort ny peratior ma stress 
a bli rt hardening to refine the Figure 2. (A) Poor design for a brazed joint of high 
ruin caused by t required elevated tempet strength. (B) and (C) Good design for strong joints. (D) 
pper brazing. The normalizing is necessary ii Detail of gear-and-cup shoulder redesigned for strength. 
rength of the parent matet (E) Gear-and-cup detail before redesign 
ite dening and tempering 
WI estigating section vhich might be brazed 
derations are extremely important. It is never = ] ———— 
ecomn ded that two parts be butted together for 
Alt ign tf tundard procedure tor velding A 
t ect for brazing it ecommended D 
tl following how! othe 
(| ire 1) 2 
the oliifient ! the materi \ 
i owl 
I} f course xuggverated, but it is a matural B 
tre ra r, and when th materia between two see F 
th a higher modulus of elasticity, concentratior | 
t thre | ecnuse the braze to tea 
could be tronver than the parent metal 
{ { ver modulu elasticity Ww 
1} dulus of elastiert if copper thout ZO 000,000 Cc 
1) mip real t ine feo rh 
hat copper tre ead defleet ed oat around to get the desired hardne 
| tev ne ere ! Phe thieker part ha been changed » that at on the 
ection the tmiater of course the die bn tor the cuvits th 
ty 1) bye till be could ensily be re-Temperinge oper 
henever pw ition with a braze materi whieh it the tempering 
Recommended Method temperature without changing the hardne his would 
| ine how three hieh res e the rs ection n to incorporate 
wenining brazed jointa of high strengtl th change The ime principle could, of course, be ap 
how 2 gear washer and cup wer plied to ame nd the brazing operation: performed 
ile d for brazing issemibly is for clutel during the original tempering operator 
} chev eut rite he cup, thy isher (Please turn to P 
vale eto fit snugly to the shoulder, The shoulder 
ol rested. on her and coppe Figure 3 General shape of curve showing how strength of a 
brazed bond varies with joint clearance 
ipplied ifter ermbly Caravity Vil utilized, 
, ny positive flow, and the weight of the gear assured 
¥ tiyht fit throughout the brazing evel 
Phere re great number of way fixture ussen 
hich » to brazed n order to assure that 
per part relationsh Lintained Gra\ ty is utilized 
' extent with the weight of the parts ne 
7 ploye nsure contuct of the joining: parts some w A 
i velgnt ire used. Some extremely w 
if il parts, special fixtures are used, Other methods _ 
ised to hold parts together for brazing are use of pins, vy) 
; sre ind wooden pegs which burn off during 
hy yy peration, interlocking seams, tack welding 
king nd dimpling ad 
plastic dk mine abd temnel JOINT CLEARANCE 
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Effect of Ratio of Diisocyanate 
Isomers in Polyurethane Foams 


G. T. Gmitter and E. E. Gruber a 
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flexibl roums the et i por te? Since the ist two type of TDI are probably 
To review this method Oriel tne thre \ ised th, prey thy fleowible irethsne 
ten n ikes ist te) t the pile 1 ‘ cl mentioned ou 
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TDI Isomer Ratio Effect on Physical Properties 


TABLE I! 


Effects of Varying TDI lsomer Ratios on Low Density 
Foam Formulations Using Fomrez 50 Polyester 


‘72,4 


12,6 


Foam Time 


Foam Temp. 


Foam Height 


Density 


25°, Deflection 


- 


Com- 


No Isomer Isomer (Seconds) nd (Inches) (Ibs./cu. ft.) (10 sq. in.) pression Set 
> 6s 108 5.25 17.6 
Q7 SD 16.5 20.2 
6. 79 21 SD 97.5 ».25 2.75 13.3 21.5 
7. 16.7 Do 2.6 12.5 17.3 
Sf 14 5.75 2.75 17.75 21.5 
RR 1? ay 6.0 21.5 15.0) 
10.4 OD 97 6.12 10.8 
11 O85 6.5 ay 6.12 2.30 OLS 
1? { 2 33 10.5 11.8 
TABLE III 
Effects of Varying TDI lsomer Ratios on Low Density 
Foam Formulation Using Multron R-18 Polyester 
Foam “2,4 Foam Time Foam Temp. Foam Height Density 25°, Deflection Com- 
No. Isomer Isomer (Seconds) a (Inches) = (Ibs./cu. ft.) (10 sq. in.) pression Set 
OD 5 100 4.75 17.3 
2 75 1.75 16.5 
HO5 res GS 16.3 
1. 2s 70 14.0 
74.5 25.§ 75 5.0 16 11.8 
2] OS 3.1 15.7 14.0 
8 14 6.0 11 12.0 
SS 125 95 6.0) 2 6 9,25 13.5 
10. 10. 120 5.75 10.5 
1. 6.5 140) 6.0 12.6 
12. 150) 92 6.25 2.5 12.6 
13. 240 6.25 25 10 P00 
TABLE IV 
Effects of Varying TDI Isomer Ratios on Physical Properties of Medium Density Foam 
Formulations Prepared with Machine Mixing 
25% 
Deflection 
Foam “2,6 Density Comp. Tear Tensile (Ibs./10) Rebound 
No. TDI TDI (ths./cu. ft.) (lbs./in.) Clbs./sq. in) sq. in.) (Schoppe) Elongation 
\ Ho 4.33 = 5.2 37.9 lb 23 223 
2 Wes 1.25 38.0 14 22 246 
( 7 14.5 27.9 11.25 13 248 
D 76.5 23.5 5.7 19.5 3.15 20.3 8 38 257 
I ZI 4.1) 11.4 21.2 8.25 44 255 
11.6 1.5 25.0) Zo 23 
‘ 10), 1.2 yA 1] 49 195 
1.4 10 $1.6 10.75 31 230 
12 14.3 28.6 11.25 225 
shrunk very badly 
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point ( es ad with the el 
eury extending te tne mete iv 
pul t t the Dotton the t hel re is ork 
showed this area to be the ttest point in this type of 
roam containe? 

‘ 
Highest Foam 

The foam with the 100 2 4 TDI rose the highest 
rising? some eignt nches ! ont The eust { rise 

is that foam prepared f1 La 2.6 TDI, som: 
inches. The foan Sse appeared t e directly pr rtion 
to the percent ae somer pre { 

All of the fe s prep d ving nts of 
the two isomers were of good initial appearance, thougl 
the surface tack increased with | gyher 2.4 sc r content 
The foam made with 100 2,6 TDI had a number { 
surface and interior fissures 

On standing overnight at room temperature, the foan 
containing SO to 1006 of the 2,4 isomer shrunk badly t 
below the top and away from the sides of the containe) 
In general, the shrinkage in this series of five foams a 
peared to deerease vith nereasing 2,6 TDI some. 
content 

The rise appeared t ncerease Viti nereas 
2,4 TDI isomer content indicating that the 2,4 isomer 
reacted te greater degre: the water, producing 

ore carbon dioxide and hence, more foam height. The 
foam rise apparently occurred at the expense of chain 


tion between the lvestet nd TDI and or ero 


vhich resulted in shrinkage due to structure te 
ntain the fully expanded cells of tl foams 
th high 2,4 TDI ntent 
foum te peratures nly ried s e 9 degree 
2,6 isomer ration. The tempe e decreased th bot! 
lower and higher 2,4 isomer content but seemed to reacl 
it minimum after the 65 35 2,4 2,6 isomer rat How 
evel the scarcity of pure 6 TDI, ever resenrel 
quantities, prevented us from investigating the 65-100! 
rian pe I 2,0 TDI 
lsomer Ratios 
These results wet nteresting and it was decided 
t continue the work furthe) ting our ratios fron 
the 65.35 blend up to the 10 4 TDI range. Likewise 
ve wanted to investigate the density formulations in 
corporating some anionic emulsified in another syste 
Two polyesters were als parately evaluated the 
following formulation re mended by the Witeo Che 
TABLE | 
Effects of Varying TDI Isomer Ratios on Foam Time 
and Temperature in a High Density Formulation 
= = = 
ni ni ES 
100 5.7 71.7 
4.8 
’ st) | 
rt > ‘ 
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Multron R-18 polyester 67 parts by weig! 
Wit St 1 part by weight 
N-Ethyl Morpholine part by weight 
Water parts Welght 
TDI 25 parts by volume 
Fomrez No. 4 polyester with a hydroxyl numbe 
f 56.9, and an acid number of 1.6, Viscosity at 28°C. w 
900) cps 

Multron R-1IS polyester had hydroxyl numbet 6 
Ds 

Wit 86 emulsifier cont part nik 

petnel Vitl } int nic urftauctant 

As hefore the emulsifier, amine nd wate vere 

rst dispersed in the polyester; followed by the dditior 
tl irther xing. Sin xing containet 
Vere als ised lr the sco nN We're peo t cured 
for two hours at 100" fter e maximum fo temper 
ure was dete) ned 

The various TDI some athe vere obtained by 
‘lending tw ‘ the three rere ly tllabl TDI 
grades. The isome tir end obtained by ealeulation 
vas further verified by infrared speetrographie analy 

Hydrolyzable chlorite luc for the 65 35, S80 20 

nd 100-2, 4 grace ised ne blending were 
Effects of Variation 

Table IT lists the effeets of varying TDI omer rat 

this low density formulation using Fomre Ne 
polvester. Foam time temperature nd height are hye ) 

ng with density, 25 percent deflection and percent con 
pression set 

The foam height represents the maximum f: rise 
thy if the ne The crow the 
center were gene) of different shape 

Table Il] lists s lar dat Inde! mitar conditior 
except that Multron R-1IS polyester w ised in the foa 
preparations. 

The fouming t ‘ the rormulatio ! 
creased progressively going fre the 65.35 TDI rat 
to the 100 2,4 omer. Changes wet ! 
increments and ranged yf) ‘ nad for the forme? 
ty 105 seconds for the tte 

Over the same 2,4 t eo omer range, the foan 
containing Multron R-1I8 polyester ried from 70 second 
for the 65 35 blend t 240 seconds for the 100-2,4 
foaming time 

The ditference r concentratior of te 
vould seem t vl vet these differences re 
eal 

For be polvestel the height nere ‘ 
here 2.4 er ntent ery n ich the ! te 
In enel type the 100 »4 TDI ner produced 
the greatest height \ height close t th maximut 
produeccad Multror R-18 pe lve ter t ihout ] 
TDI isomer ratio. The F rm 4) foan ppears t | 
proach this max i! t abou n 87-13 TDI ratio 

The Fomre formulatio vere hotter as determine 
the TDI ot lowe! er content produ ad the hig 
est temperatures, 103°C, The lowest exothe 
produced with the 100% 2,4 TDI 

Likewise, the Multron R-18 based { how the 
highest exothe n the 65 35 TDI omer range { 
the | vest f té roduced with the 4 
PDI. The exothe produced by the abe t extre 

Tiwenty 


eal Company 
i 
} 
4 


blends rungwed trom 100 to 87°C. respectively. 
| id be remembered that in data presented earlier 
ne different formulation that Multron R-1S gave 
im exotherm at an S020 TDI isomer ratio. Appar 
peak exotherm may also be shifted by the choice of 
Fissures 
ly thre mer ruth covered in this series, \ about 
f f the f n produced were free of fissures enabling 
j t obtain det sity ind con pressior deflectior data. 
ty mt con pression defleetior formatior Wis ob- 


tuined on 2 inch thick samples cut out from the original 
vherevel! uitable samples could be ob ained. 


The lowest densities obtained with the Multron R-18 


poly r ranged from 2.6 to 2.5 lbs. per cubic foot with 
PDI ratio tarting at 88 12 and going up to 1l00% 2,4. 

The | est 2h‘ compression de flection (or lowest 
titre » «lat for this polyester also follows the same 


On the other hand, the highest density and highest 


(stiffness) Values are obtained at the 88 12 
ryt mer ratio using the Fomrez 50 polyester. The 

vest density (2.73 lbs. cu. ft.) and deflection values fon 
t vester are obtained with TDI isomer ratio of 
6.5 and 96/4. 


These differences in density and stiffness occurring 
t 88 12 isomer ratio are not readily explainable. 
Wi re familiar with the structure of the Multron R-18 
yester, and other than physical properties, we have 

r information on Fomrez 50 polyester, 
Ditferences in the degree of cross-linking are about 
e Only possib | ty that suggests itself as an explanation 


rerences stiff, ess of foums n ade ith these 


ko surfaces of the Fomrez 50 foams were good 
er ratios except for a slight surface shrinkage 

ibserved for the 93.5. 6.5 and TDI ratios. 
Foam surfaces of the Multron R-18 foams showed a 
gher degree of shrinking and wrinkling in the 93.5 - 
Ot 2.4 isomer content foam as well as in the 83.5 - 88% 
2,4 TDI isomer content foams. Some appreciable cell 
rregularity was also apparent in the 72-79% 2,4 


PDI isomer range. 


Use of Foam Machine 


With some unusual trends in about the 85-900 2,4 

PDL isomer content foam showing up from the above 
rk, it was felt that further information might be 

ibtained using a foam machine. 

The machine used is of our own manufacture and is 
the smallest unit in our laboratories. The activator is 
generally premixed into the polyester and this mixture 
s kept in one tank. The other tank serves for TDI storage. 

Zenith proportioning pumps are used to deliver 
separately the desired amounts of polyester-activator com- 
bination and TDI to the mixing head. 

The mixing head is divided into three sections which 
ire separated by ye rforated plates Three turbine types 


des a attached to the mixing shaft in each section. 
Each of the blades also contains two perforations. The 
machined so that only a small clearance is 
rovided between the blades and the two perforated dises 
if its seetion as well as the sides. This type of mixing 
head provides a shearing action as well as mixing by 
‘cing the materials through the perforations. 

The output of the machine for this series of foam was 


ibout one pound per minute. The foam was collected in 
iluminum pans, 5” x 9-'2” x3", in size. After setting up 
it room temperature, these foams were also post cured 
it 100°C, for two hours 

The following formulation was used for the machine 


rials: 90 parts by weight Multron R-18, 1.5 parts by 
weight tertiary amine, 1.5 parts by weight N-ethyl 
morpholine, 1.0 parts by weight non-ionic emulsifier, 28.75 
parts by weight TDI. 

Table IV lists some of the physical properties obtan 


ed with machine foaming of the above formulation using 
TDI containing from 65° to 100% 2,4 isomer. 
The 100% 2,4 TDI resulted in excessive shrinkage 
vhich prohibited sampling for any physical properties 
The 76 24 TDI area resulted in the foam with the 
highest density (5.7 Ibs./cu. ft.) The lowest density foams 
vere obtained using TDI containing from SO-S85% of the 


2,4 isomer. 


Other Results 


The compression set values are also highest in the 
76 24 isomer area with the lowest values obtained in the 
TDI with 2.4 isomer content of 80-85%. 

Tear values for this machine-made foam were highest 


for the low 2,4 TDI isomer content and lowest at the 76 24 
ind 90°10 ratios. The tear data shows the 80, 85° 2,4 
foams ure somewhat intermediate in value. 

The highest percent elongation results are provided 
by foams made up from TDI containing 75-80° of the 
2.4 isomer. The area around 83° 2,4 isomer provides us 
vith foams of the lowest elongation. 

Tensile strengths are highest for the foams made 
with the low 2,4 TDI contents and progressively decrease 
reaching a low value at the 75-80 2,4 TDI range. Another 
high point for tensile value again is the 86 14 TDI foan 

The stiffest foams were prepared when the low 2,4 
TDI was used. The softest ones were those made from TDI 
containing 76 to 81% of the 2,4 isomer. Intermediate de 
flection values were obtained in foams from TDI having 
in S3 to S&% 2,4 isomer content. 

The top surface and cell structure of the foams pre- 
pared with the previous formulation were generally good 
with only a few exceptions. The 65°35 and 68/32 TDI 
containing foams had smooth surfaces with some fissures 
present. The 88/12 and 90,10 isomers produced foams 
without fissures but with considerable wrinkling of the 
foam surface. 

We have shown by the few foam formulations dis- 
cussed above that there may be a formulation factor 
which has as yet not been thoroughly exploited, viz., the 
TDI isomer ratio. It would appear from the data obtained 
in both “hand” mixed and machine mixed foams, that the 
83.17 to the 87°13 TDI isomer range would provide foams 
with a higher degree of optimum properties, both physical 
and processing. 


Optimum Ratio 


While this particular isomer ratio area may vary fo1 
in entirely different formulation, there is probably present 
a TDI isomer blend that can provide the maximum o1 
optimum in physical properties and in processing for any 
one particular formulation. It may well be worth the few 
extra cents needed to achieve a particular isomer ratio 
by blending of the three commercially available TDI pro 
ducts. It also becomes necessary that the suppliers of TDI, 
n whatever form it may be, provide a constant quality 
product. 
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Thermoplastic Pipe 


The factors involved in the use of plastic pipe 


by an electrical utility are detailed. Environ 
B. Kellam mental test results are given to select one pipe 
material for all applications, with discussion of re 
Research D Ont H Blk ( 
sults. 
APPLICATIONS f lastic pipe in electric lecreased resistance to pressure with rise 
utility cal bye ad vided nt t categories electrien anothel he nereased rate of ibsorptior 
and non-electrica By ele ( eant appiicat ns ¢ quid n the plastic as the tenn iture 1 ‘ | aT ene 
rectly associated with electri on ‘ ct ndlicate that vhere absorptior take (and 
tain electrical characteristics ar required Non-eleetrica ittackK), the fina tota per cent absorptior the carne 
ipplications could be structura r could the basi say ton for 140 ] but t s reached mue} oone 
application of pipe the conve lik \ it 10 |] Where chemica attack ake the 
inder pressure attic ncerease with temperature neredse 
actor nee t naicated ere Sunlight can raise the temperature plastic poupe 
‘ ectrical ut ty Stations qd electrica rround Ss 0 Wher used to convey nsulat ng oi the atter ma 
datory. Copper is generous used as a lead into the come from the transformer at 140°F. These consideration 
earth to the established g inding. The presence I this nfluenced the selection of 140° F for environmental test 
coppel piaces a mit to ft ron 
1 y If user as a aqduct or col du { contro or communien 
pipe in the same genera rea. Hence, plastic pipe offer 
tion cable there \ at ambient temperature 
a distinet advantage In being a non-conductol lr idadition 
However power cable of the ead sheathed tvpe at 
the over-all cost of installing ferrous pipe with the 
perated a norma heat temperature of 140 \ 
sary protective coatings ind t! hie protect makes 
demand ecur at inch and dinner time omu 
the cost of plastic pipe competit ‘ 
der. oniv the etteet the pen temperature ru 
factors volved he e of p tic pine re 
The if \ } } also +} twice 1-day ng temperature \ 
follow pine at atmospheric pre ure application 
(1) Environmental the effect of temperature concert niv the effect of th 
oht of the hat } on th rity 
Burial in earth is the most likely environment. So oe scale le pip 
vaters range from the slightly acidic (pH 5) to slight The third influence of temperature to cause pipe 
alkaline (pH 9). Burial or encasement in concrete is als to expand or contract. The rate for unrestrained plastic 
probable. From either eart] conere the ply ma pe averages about x times that of ste Our test 
emerge above ground into the weather. The latter means ave show? however, that when restrained DV eal ‘ 
xposure to the sun and rain, which brings on rapid and concrete, even though not bonded to it. plastie pipe ¢ 
wide temperature changes, and to snow. Thess re the hibits a small fraction of the length changes of um 
environments outside the pipe trained pin 
At the same time the inside of the pipe may be ey ; e 
posed to Ttlulids ranging fro! potable water to aque l 
| As plastic pipe nherently an eleetrical insul: 
solutions of salts, acids and alkalies, to non-aqueous fluids t 
this cnaracteristi directiv applicable to potentia use 
such as petroleum products; to gases su as compressed ; 
such as live ne tool handles and switch sticl When use¢ 
air, hydrogen and carbon d ce 
as conduit t mav me nece aryv to ick a ground wire 
sSpecineally, for the electrica l \ ne side 1 
pe ally, fe ‘ n the cables being carried. In the case of a fault betwee 
vironments are thos deta ed above pilus ipnorma re 
ronme il ‘ adiace? cable more data are needed on the effect rf lk 
} . ind ‘ and t) 
underground such as industria aste and garbag é' 
phenomena as ntense radiant heat molten copper pray 
n rat instances, relatively hig concentrations of su . , 
ag ‘ and the fusion of cable jackets and insulation 
furic acid (pH 2) develop from the pyrites in neighboring 
bituminous coal piles, and relatively strong alkaline s¢ (1) Contamination and Compatibility 
utions (pH 12) in the neighb (a) Contamination of Fluids Conveyed 
structures The effect of piastr pipe o1 the fluid t cor ‘ ane 
The interior environments specific t n electrica conversely, the effect of the fluid on the pipe f cor 
utilitv w he potable and industrial water, new ! aged siderable importance, The problem of contaminatior i 
nsulating oil, and lubricating « The gases et received scant notice, probably because early important 
ndicated above ndustrial use f plastic pipe involved conveying wast: 
(2) Thermal ater. If this water was contaminated by extractives fron 
t} ype t of no ms ue? te 9 wutilit 
The therm exerts three influences. One is the ne ply we consequence, Howeve1 au 
contemplating piping insulating and lubricating oil, the 
+r ; sult of yntamination of these fluids can be of maior 
( eld bu the Quehe ect SPE mportance 
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Considerable work has been done by the Nationa 
Sanitation Foundation on the effect of plastic pipe ofr 
water potability. Most of the resin types have been found 
able for this application. Polyethylene pipe, with a 
decade of usage experience for conveying water, is pro 
hbably the most used for potable water 
(b) Compatibility with Cables 

All types of cables could be housed in plastic ducts. 
They could be sheathed in aluminum, lead, neoprene, pv 
or polyethylene. They could be insulated in pve, poly- 
ethylene, synthetic rubbers such as GRS and butyl, o1 
n natural rubber. Jointed plastic duct must not exert 
harmful effeets on any of these. Conversely, volatiles 
from, or physical contact with, warm. plastic-insulated 
or jacketed cables should not permanently alter the o1 
ginal desirable characteristics of the duct material 
(5) Installation Problems 

There have been occasions in our experience with 
plastics wherein we have been convinced that the product 
would meet all requirements once installed, if it could 
tand the handling associated with installation. 

Handling problems arise in the transport of pipe 
from the manufacturer to the point of assembly. Cold 
eather, rough roads, unsuitable carriers, too long at 
overhang of the pipe, poor or widely-spaced supports, 
unloading by dumping, are all contributors to difficulties 
n this respect. Proper packing for shipment should mini 
mize or eliminate the hazards. 

Assembly problems arise in the joining of pipe; the 
avish use of cements (if solvent welded) or the impropet 
thread lubricant; the effect of exposure of an unrestrained 
(not buried) pipe network to the hot sun and then testing 
for leaks with cold water under pressure; the use of local 
rod heat or dangerous lubricants when pipe is too tight 
for the fittings; the inevitable connection of plastic pipe 
to metal; expansion joints (are there any available?); 
variation in diameter or circulatory causing projecting 
edges—a serious fault when pulling cables into a duct 
and many others. A not-too-lengthy list of directions, 
concise and to the point, would help here. 

Much emphasis has been placed on high impact. re 
istance at low temperatures because of potential difficul 
ties in assembling pipe at sub-zero temperatures. The write: 
thinks this feature has been emphasized all out of propor 
tion to its true importance. To get such h.gh impact, it is 
usually necessary to blend or alloy with the base resin. 
This is done at the expense of lowering chemical resis 
tance to the point that the pipe has doubtful value. It is 
highly questionable anyway, whether pipe can be properly 
assembled, especially SWP, at the sub-zero temperatures 


for which high impact resistance is claimed. 


The Evaluation of Thermoplastic Pipe 

When the evaluation of thermoplastic pipe for the 
Various services and expesure was begun, an intriguing 
possibility suggested itself. Could there be a single resin 
which would serve all the applications? Obviously, there 
were tremendous advantages if this were so. It would 
greatly simplify storage and cataloguing problems. Only 
one series of fittings would have to be stocked, It would 
eliminate the possibility of shipping from. stores the 
wrong pipe, or the use of the wrong pipe in the field. I 
carrying out the program of evaluation this Utopian goal 
was before us at all times. 

As the physical testing of pipe involves much more 
material, time, effort and equipment than environmental! 
testing*, the latter was undertaken first, to screen the 
obviously unsuitable and avoid further costly investiga 


tion. Six aqueous and three oily environments were chos 


T} irty 


en, Dased on experience With norma and subnorma 
conditions and materials likely to be conveyed by the pipe. 
These are detailed in Appendix I. Two temperatures wer 
chosen for the solutions, 100° and 140°F. Changes 1 
weight, dimensions, appearance and hardness were re- 
corded. Arbitrary limits were set for the change ir 
weight after six months at 140 F—a maximum gain of 


1 


one per cent, a maximum loss of 0.1 per cent. 


Results 

As the environmental tests progressed, the possibi 
ity that one plastic might serve for all the fluid-conveying 
applications in mind and under all the environments, did 
not look so remote as first thought. It was evident later 
that such a choice could be made. Two types of resins 
showed promise in this respect, one being styrene-acry 
lonitrile and the other unplasticized polyvinyl chloride. 

Table lL is a summary of the results of weight changes 


for these two: 


TABLE | 
Unplasticized PVC 


Resin A 100°F 140°F 

Maximum gain at 45 weeks (“% ) 0.3 1.0 

Maximum loss at 45 weeks ( ) 0.02 0.05 

Resin B 

Maximum gain at 40 weeks (‘7 ) OD 1.4 

Maximum loss at 40 weeks ) 0.0] 0.07 

Resin 

Maximum gain at 26 weeks (‘ ) 0.25 0.26 

Maximum loss at 26 weeks ) 0.02 

Styrene-Acrylonitrile 

Resin D 100°F 110°F 

Maximum gain at 26 weeks (‘7 ) 1.0 12 

Maximum loss at 26 weeks (% ) 0 .2 
(in oil) 

Resin E 

Maximum gain at 30 weeks (% ) 0.6 0.7 

Maximum loss at 30 weeks (% ) () 0.2 
(in oil) 


Discussion of Results 

There are relatively few producers of pve resin, but 
many fabricators of pipe. Pipe made from the same source: 
of pve gave marked variation in environmental test re 
sults. It is felt that variation in extrusion condition 
could result in wide variation in physical test results, but 
have little effect on chemical resistance. It was soon ap 
parent, therefore, that either the raw material was subject 
to variation in composition or that fabricators were mak 
ing additions to the product supplied them and_ these 
varied from fabricator to fabricator. 

As an example, the results of resin B, shown above, 
were exceeded by as much as 200 per cent when pipe 
from the same manufacturer’s resin, but a different fabri 
cator, was similarly tested. Resin C is an ovtstanding one, 
but is apparently difficult to extrude. Undoubtedly, es 
trusion aids will be added to facilitate production. Exper! 
ence has indicated that such additions can take the product 
from the outstanding class into that of the ordinary. 

The difference in the results of the styrene-acryloni 
triles is due to the difference in the ratio of the copoly 
mers. Were it not for the high loss in oil, this type of resin 
would be a strong competitor with unplasticized pve for 
the one “general-purpose’’pipe. 

Physical tests on unplasticized pve pipe will proceed 
when (a) pipe is readily available from the selected resi 


“The Evaluation of Reinforced Plastic Pipe’—11th A» 
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and (0b) fittings are avaliable trom the same resi! 
Application of Thermoplastic Pipe 

Two examples of applications of pipe w he detailes 
to show how the factors enumerated are involved 
(1) Piezometer Tubing 

When you wish to determine the performance « rac 
teristic of an electrical device, leads are connected fror 
it to various instruments that indicate or record the \ 
tage, current, or wattage. Fro such Values the pertot 
mance and efficiency of the device cal th determined 
To determine similar performance of the hydraulic tut 
bine that drives an electric generator, tubing is connect 
ed at one end to Various openings ! the casing of the 
turbine: the other end is connected to instruments in the 
control reom called flowmeters Thess record the pres 
sures at Various positions in the hydraulic system and 
the tubing serves to transmit such static pressures 


Traditionally, the tubing was made of copper embed 
ded for the most part in the concrete around 
bine casing and the building structure. Due either to diff 
culties arising during installation 
placed on the copper, it was not unusual to d the tul 


ing plugged with mortar or cracked when tried for se 


vice. As a result of these failures, we were asked whethe 
plastic tubing could be used for this application 
The environmental conditions were reviewed. In plac 


ing the concrete, the liquid is highly alkaline. By the end 


of 24 hours all the water has drained off and the cor 
crete has set. During this time, the temperature is at 
ambient. The average height of concrete poures toda 
in one lift is about ten feet. This represents a load on the 


tubing of about 10 psi. Infrequentiy, concrete has beer 


placed to a lift of twenty-five feet. In a few days the 
temperature of the concrete rises due to the heat of 
hvdration and, depending on the volume, rises to 140 | 


Then the concrete begins to cool off, returning to ambient 


in a matter of weeks or months, again depending on the 
mass of concrete involved 
Ease of Installation 

For ease of installation and the coil lengths involved, 
flexible or semi-flexible tubing was desirable. This 1 


quirement narrowed the choice of plastic to polyethylene 


and pve (plasticized). So far as resistance to alkalies 
was coneerned, hoth were considered equal, They co ild 
stand equally well the exotherm temperature. It was 


known, however, that the installation temperature could 
range from -20 F° to 100 F 
handling at the low temperature, polyethylene was pre 


ferred. 


Several questions arost n connection with 
application: 

1. What distorting effect would a 25-foot lift) of 
conerete have on the pipe? \ 50-foot lift? 


2, What is the effect during 1 should the pipe rest 
on sharp aggregate? 

3. As there are large differences 1 e thermal « 
efficient of expansion, will there be excessive stress as a 


result of the temperature changes experienced by 
conerete-encased pipe? 
The first two questions were answered by placing 


one length of the *4-inch polyethylene pipe na rela 
tively sharp grid in an oven at 100 I vith a load of 2 
psi resting on it, and a second with a o) psi i id, After 
i8 hours, the reduction in the OD was 1 32 ( At 2 
psi load very faint indentations were left on the unde! 
side of the pipe due to the grid; at 50 psi the ndent 

tions were about 5 mils in depth. It was considered ther 
vas no need for concern about the first two questions 
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Because of the ease of 


Experiments involving the cycling ot and 
Vater throug engt } vethyiel pipe el ect 
conerete showed that the dimensiot changes W 
It was cor dered that ip to a tengtl ff about 2 ! 
sper treatment was required when embed 
the pipe in conerete. In the 50-foot range, howev 
vas eheved some f eNpanstor nt | 
irs 
Such a joint was developed, Two O-rings were plac 
\ nehes ipart Ve? the ‘ neh and the 
was the ‘orced nite l-inel diametet 
tance ot 12 nehes This permitted 
ment 1 one Wit espect to the other ana vet 
municipal water pressure. However, on the eartiest 
vhere the plasti priezometer tubing Was used in 
mental 60-foot lengt { s-Inch pipe va embed 
unde. lU-foot {ft of concrete The iftter rose 
After severa months whet ad oled i“ 
ambient. extensive tests showed distortiot 
pri showing that el wit! engtl contempiate 
the st Lawrence power project ! 
not be necessary 
Purchasing Specification 
As part of the evaluation pure 
specification was requested for the polyethylene tub 
This was based on CGSB 41-GP-5P with several chat 
The highest degree rf uniformity of d spersiol of ent 
black was specified because the pipe would be Orer 
a year or more out n the open The diameter of « 
Was inereased substantially. Instead of two pern 
failures in environmental cracking out of n th 
‘ 
hours, only one under eight hour wa permitted 
iew of the importance of the application and tl 
ong life desired t was felt that the ghest « 
should be obtained 
About two-thirds of a mile of s-Inch porve \ 
pipe ent nto the Manitou Generating Stat 
1-%% miles ! the Pumped storage at Niag 
and about five miles in the St. Lawrence Power I) 
(2) Polyethylene Pipe for Electrical Ducts 
This application was in connection with the qu 
mile artificial lake created at Queenston at) what 
called the Pun ping Gene rating Statior The avout 
this station shows a requirement of 56 rut of duct 
feet long and 4 inches in diameter. These ducts are t 
commodate lead-sheathed high-voltage cable { 2.6 
in diameter. the leads running from the generat 
the 15-k) vitchgwear 
The shortest route for the duct is through struct 
conerete, the run containing tw bene of sever 
radius and a change in configuration. The norma 
vends required can be made with fact made unit 
vas originally planned, therefore, to use ! er 
f f er duct \ t} def ectiol ny It WA 
that considerable difficulty would be presented 
stallation due to the weakness of the fiber duc 1 
difficulty of holding it together and ir ce during 
nerete pouring 
The ect enginee! hethe 
plastic materials available in pipe form would |!» 
substitute (') for the duct Afte) } 
‘ vit et! viene fo. pile mete. tu 
ite i ippeare { suitable for tl ipplieat ! i 
questions related t “a? 
Could it be bent in the field under field condition 
the workmen”? Would it distort seriou during bend 
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W there be uny serious Consequences When the cable 


hot? What about the lead-sheath temperature wher 
iult (short-circuit) occurs between conductor and the 
ad sheath? Previous experience provided us with 


answers to the choice of cable-pulling lubricant and 
field handling problems. 
4 20-foot length of 4-inch polyethylene pipe with 
(1.4 inch wall was used for bending tests in the field. 
Bend made cold and by low-pressure steam were 
ompletely satisfactory. Then there followed some rough 
andling tests of deliberate violence of the type that 
fiber duct could never withstand. The ability of the 
pipe to “take it’ made a strong impression on the field 
mstruction crew 

Vhen a fault occurs in the cable and the current 
ws from the conductor to the lead sheath to ground, 

expected that the lead sheath temperature will rise 
ippreciably above normal. This is because the cross-sec 
onal area of the lead (in this application) is consider 
ably less than the copper as is also its electrical con 
ductivity. Knowing the fault current it is not difficult 
calculate the final lead temperature which, in this 
case, was only a few degrees and therefore negligible. 
(In other cases, however, lead sheath temperatures were 
caleulated to rise to 180 C or 356 F ). 
Many of these duct runs have now been installed. A 
comparison of material cost shows that the polyethylene 
approximately nine times more costly per foot than 
the equivalent size of fiber duct. The labour cost, how- 
ever, was drastically lower than for fiber. In addition, 
hecause of the brittleness of the fiber duct and the ten- 
deney to get blocked with concrete, it had been planned 
to put in 50 per cent spares. The polyethylene, being 
eakproof and more rugged, permitted either the com- 
plete omission of spares, or one spare for each six ducts 
required. The over-all saving, therefore, is appreciable. 


Appendix | 


Snvironments used to Evaluate Thermoplastic Pipe 

The standard reagents are of chemically-pure grade. 

a) Solution of pH 13: 5.6 grams potassium hydro- 
xide per litre. This is 0.1 
mol/l. At 140 F° the pH of 
this solution is about 12. 

) Solution of pH 9: 0.568 grams sodium borate 
per litre. (Na.B,0;.10H.0.) 

) Distilled water: pH usually 5.5 at room tem 

perature. 

d) Solution of pH 3: 0.0365 grams hydrochloric 

acid per litre. 0.01 m1 hydro- 

chloric acid (S.G. 1.19) per 

litre, or 0.001 mol 1. 


Solution of pH 3: 3.0 


grams”) glacial aceti 
acid (S.G. 1.05) per litre, on 
0.05 mol 1. 


Solution of pH 2. 


0.098 grams sulphuric acid 
(S.G,. 1.84) per litre, or 0.001 
mol 1. 

MIL Supplement 2 oil, with 
basic detergent. 


r) Detergent 
lubricating oil: 
h) New transformer oil; Of known interfacial tension 
and neutralization value, e. 
g., ASTM D1040-49T. 

) Used transformer Of neutralization vaiue not 
oil: less than 0.5 and up to 1.0. 


Brazing Fundamentals . . . 


(Continued from Page 26) 


Repairs to Plastic Dies 


Repairs are often required on dies because of crack 
ing, chipping, or pits. These sections could be brazed at 
the low temperatures and the voids built up with the braz 
ing material could be polished off, thereby eliminating the 
necessity of building a new section, losing productior 

Many times, critical operating parts of the molding 
equipment break, and replacement might take several 
days. The broken part can be repaired in a matter of 
hours by brazing the sections together and re-heat treat 
ing to the original specification. 

In brazing, as demonstrated by the capillary action 
ut the formula, the clearance at the joint is of extreme 
mportance. Copper, which has excellent weldability, 
quires only a press fit to .002” clearance. Other brazing 
alloys whose surface tension is higher require clearances 
of up to .010” in order to obtain maximum strength at the 
brazed joint. 


Tests have shown that very little s sacrificed in 


tensile and shear strength on most metals brazed with 
copper when brazed with the proper clearance. 

A general curve for most brazed joints with regards 
to clearance for all brazing alloys follows the general 
curve which is shown in Figure 3. 

As indicated, the joint clearance has a direct bearing 
on the mechanical strength that may be expected fron 
any brazed joint. If clearances less than those recommend 
ed are used, then the mechanical strength of a joint will 
fall off appreciably due to voids. 

Larger clearances will, of course, approach the 
strength of the braze material and the advantage of the 
alloying phenomena between the braze metal and the 
parent metal will be lost 


Rule of Thumb 


A good rule of thumb to use in designing sections 
for brazing is to keep the brazed joint under compression 
as much as possible. 

This, of course, indicates that an extremely tight fit Is 
desirable. However, this great shear strength is obtained 
only by longer time at temperature and the great wetta 
bility or low surface tension of the copper. Therefore, for 
uniform quality and satisfactory brazing without the 
possibility of voids, press fits are generally recommended 
for copper. 

Brazing alloys are obtainable in many forms, such 
aus wire, rings, powder, paste, sheet, flat washers and 
many other special forms. Rings, for instance, are readily 
available in many diameters, with varying wire diameters 

The effect of time affects the tensile strength of a 
braze in the general pattern similar to that of Figure 
The peak strength occurs between 25 and 35 minutes. 

Many of the plastic dies are made of specially alloyed 
low earbon steels which are subsequently carburized to 
produce the desired surface hardness. This material may 
be brazed either before or after carburizing. My recom 
mendation would be to carburize after brazing. 

The big reason why brazing has been on an upswing 
n almost every major field, is because of the wide range 
if applications and uses to which it may be applied. 
Newer techniques, technical advances and newly developed 
equipment being introduced each year will further increase 
the use of brazing in the future 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


HIGH SPEED MOLDING 
THIN WALL CONTAINERS 


The high potential for molded 
packages today pinpoints the im- 
portance of automation. This requires 
special knowledge by engineers and 
designers. At Dow, continuing studies 
in Plastiatrics have been directed to- 
ward this dynamic industry's fast- 
growing concepts of design and man- 


ufacture. 


To auc hieve the economy demanded 
of expendable containers, thin walls 
less than .030 inch are an economic 
necessity, The technological target of 
Plastiatries research is the practical 
solution of difficult proble ms inherent 


in such injection molding. 


Understanding of fundamental con- 
siderations, both in theory in 
practice, is essential. Behavior of 
polystyrene materials throughout the 
molding system has been carefully 
documented at) Dow. Photographie 
studies within the mold make it pos- 
sible to antic ipate, and hence. reduce 
areas of resistance. compression and 
stress. Orientation characteristics 
must be recognized to avoid diree- 
tienal loss of physical properties. 
Molding equipment and procedures 
must be selected with care to insure 
maximum possible output speeds. The 
refinement of injection molding prin- 
ciples, in sum, makes possible a scien- 
tifie approach to the problems of 
automation. Better packages of higher 
quality will be the result. 


Whatever the design, successful use 
of the finished product is the final 
test. To achieve the uniformity and 
high quality demanded by automa- 
tion, the Styron® family of polysty- 
renes is carefully formulated and 
field tested. Plastiatrics is the scien- 


AUTOMATION OF THIS INJECTION MOLDING PRODUCTION LINE FOR VENDING MACHINE CUPS IS A MILESTONE 


IN THE DYNAMIC GROWTH OF PLASTICS MANUFACTURING 


tifie approach to the satisfactory ap- 


police ation ol plastics in the processes 


AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
a summary of products and 666 
665 (Extrusion) 
688 (Easy Flow) 
689 (Easy Flow 
HIGH IMPACT 
For a more detailed report on the 475 
429 (Extrusion) 
777 (Medium Impact) 
440 (Heat Resistant 
480 (Extra High 
Impact) 


and uses required by competitive pro- 
duction engineering. Your nearest 


representative will be glad to furnish 


serTy Cs, 


WRITE FOR TECHNICAL BULLETIN 


molding of thin-walled containers, 
isk for Plastics Technical Service 
bulletin—“The Technology of Injee- 
tion Molding, VIII. Thin Sections”. 


Look for the findings of continuing 
HEAT RESISTANT 


683 
regularly, THE DOW CHEMICAL COoM- 700 


PANY. Midland. Michigan . .. Plastics 
Sales Department PL 436D. 


Plastiatrics research in’ these pages 


YOU CAN DEPEND ON 


* 
bit PP aa 


machine 
to critic er- 


letters molded of colored PLEXIGLAS are used 
for outdoor signs because of time-proved resistance 
to weather. 


designed with PLE 


Shown above are just a few of the widely varying uses to 
which PLexictas acrylic plastic molding powder is being put 
today. Whether an application calls for rugged durability ot 


eleaming beauty, or both, more and more designers and 
olders are tinding that PLEXIGLAs is the material to use for 
west results. Here is the combination of advantages it offers: Chemicals for industry 


+ resistance to weather, breakage, heat, dis- ROHM £& HAAS 


coloration. 


e ability to be molded accurately into complex ——— COMPANY 
shapes, 


—- WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


e brilliant colors, or water-white transparency 
that gives depth and sparkle to back-surface 


Representatives in principal foreign countnes 


paints and metallized coatings. 
e optical properties that make possible new de- . 
siens in lighted moldings. PLEXIGLAS ts a trademark, Ree. US. Pat. Off. and 
in other principal ountries n ihe It fer? Hlen i pl ve 
Our technical representatives and Design Laboratory statf 
would like to show you how PLEXIGLAS can solve specific 


problems involving molded plastic parts, 


Canadian Distributor: Glass Plastics, Lid., 
130 Queen's Quay at Jarvis Street, Toronto, Canada, 
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By Your 
National 
Organization 


“The objects of the Society shall be to pro- \ 
mote in all lawful ways the Arts, Sciences, 
and Engineering Practices and Standards 
connected with the utilization of plastics.” 


SPE Publishes Technical Volume 
‘Quality Control For Plastics Engineers” 


SPI Sines ts ncept bee ttec t t 
goal of disseminating technical information on plastic 
This it has done through the media of annual techni 
conferences and the SPE Joumn , aus Wwe ll as the numet 
local section meetings. No SPE has launched furt! 
nto two othe means of Communication (1) the S ped 
technical conferences, and (2) the pubheation of techni 

ylumes 

The growtl Society ch |} ide possil 
the establishment of committer nd tusk foree litab 

anned to tuke on responsibilities such us those entalle 
n publishing books can be expected to ontinue 
even more rapidly uccelerating rate due the appearane 
of such technical Imes lr} n turn should ke 
more possible to produc eeded techni terautu 
on all aspeets of plasties technology. With publication « 
such lite? the t \ t rE 

lata and with this should « ea} re ealistic apy iC 
to the solution of th ny problems which are ext 
today in our industry 

The appearance of the first the series techni 
olumes should thus be dus the beginning of a ne 
el the history f SP] na pl ( i. Just 
n other uetivities of our Society, the credit tor tl Ss syt ar 
f growth must be given t ny individua Actu 


hecess 


f SPI 
‘ 
t\ 


{ 
( 
ed 
t ( 
\ 
cnt 
\ 
ore 


} } 
1) 
} 
+t 
vy make 
} 
na t ad 
criti 
rn by 


“Quality 


vy Debu vith ! \ 
is pl \ nt? 
‘ e op D 
tere t rojyect t K fore n th 
ti ‘ fer S nad t 
‘ ? \ i | 
‘ t Tor 
| t} publ f Volu 
+} prids 1) der 
Line ke ft { meu 
t a ent ! i 
Ke ! rst 
v b t ! Chie tl 
nti? thy portant ] tic el 
ned, As bers of ir Soc na i 
Indoubtedly hina il ( 
d po bl ‘ ! } ork. We « 
luce irselve ! thinking that no the 
pleted. Instese ‘ k for rd to con 
nd suggestion to tir 
le offactiv< 


Control 


for 


Jerome Formo 


National President, SPE 


Plastics Engineers” 


“Quality Control for Plasties Engineers,” edited 


M. Det 


rry the 
subject 
the rs 
rear 
profes 
Public » 
imes 
SPE’s 
l of t 
il \\ 
no of su 
real humility t 
vork = 
stand 
i al 
ndust 
for id 
op n 
ents 
vork 
£ 
Ime one fa series of books o1 pliastte engineering Liz 
t bye p iblished by SPI Other re rh othe 
the } nths t Come 5 
L. Bing, will first be available on January 
16, 1957, when it w be introduced at the Busine 
Luncheo? of the Technic Conference 
hook will contain about 180 na be prices 
n line with similar technical books. Publisher 
Reinhold Publishing Corp, 430 Park Ave., New York i 
we can date back to 1948 when J. H. DuBois, then Pres > 
Contributot the text re Narold Guld ad 
dent of SPE, set up the first co ttee on quality cor si ; ; 
R. S. Fay, Maleolm Young, John A. Kudlock, Dor ' 
t ] oft +} tt; a pefu \ 
rol. Members of this « groped hopetulty n Shainin, D. C. Dague, Leonard A. Seder, Gilbert 
some means by which they could perfor Vortawhile L. Peake John Hincher nd Edwin ¢ Harringtor 
service for the Society. When the present chairman f the 
committee was appointed, it begun ft Seer possible t * 
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Program 


Years of Plastics Progress 


The Thirteenth Annual SPE Technical Conference 


JANUARY 16-18, 1957 


REGISTRATION 
MEZZANINE 


Tuesday 1:00 p.m. to 9:00 p.m, 
Wednesday 9:00 a.m, t »:00 p.m. 
Thursda 9:00 a.m. to 5:00 p.m. 


hriday 9:00 a.m. to 12:00 


TUESDAY, JANUARY 15, 1957 


Informal Smoker 8:00 p.m, Ivory Roon 


Section President’s Meeting p.m. 


WEDNESDAY, JANUARY 16, 1957 


Invoeation and Official Opening of Conference 


acm. 


WEDNESDAY, JANUARY 16, 1957 
Morning Sessions 


9:30 a.m. to 12:00 noon 


Ivory Roon 


ATOMIC 

Moderator—David Ballantine, Brookhaven Laboratories 

Some Vital Roles of Plasties in High Energy Nuclea: 
Research—J. O. Turner, University of California 

Appleation of a Flexible Plastic for Contamination Con- 
trol--H. A. Moulthrop, 
Hantord Atomic Produets Operation 

The Permeability of the Polyethylenes to Gases and 
Vapors L. Stannett, State University of Neu 
York 

rhe Corrosivities of Plastics and Rubbers H. A. Perry, 
A.M. Chreitzherg, I. Silver, H. BE. Matthews. Jr. 
Naval Ordnance 


Greneral Eleetric ( OM 


Session II Gold Roon 


DESIGN 
Moderator—Dr. R. B. Akin, E. I. duPont deNemours & Co. 
actical Methods for Controlling the Effect of Moisture 
Molded Nylon H. B. Happoldt, Cheney, E. 
Vv. Lacey, BE. 1. duPont de Ne mours & Co. 


Plastics—An Answer for Industrial Design—R. 
Emerson Electrica Mia. Co. 


From Appearance Design to Prototype Model—Ediward 


rrart, General Electrics Company 


an Performance Tests be Developed for Finished Molded 
Article R. 1. Vet Vonsanto Chie pride al Co. 


HOTEL JEFFERSON — ST. LOUIS 


Session III Crystal Roon 


TOOLING AND MACHINERY 
Moderato Isly1 Thomas, Newark Dic 
Continuous Winding Machinery for Plastic Film and 
Sheeting—Jolin E. Nordgren, The Black-Clawson Co. 
Ine. 
The Importance of Mold Rigidity in Injection Molding 
R.N. Farris, The Dow Chemical ¢ Om pany 
Materials, Tooling and Machines for Injection Molded 
Packaging—B. Nathanson, Monsanto Chemical Com 
pany 
The Engineering of Molds Utilizing Electroformed Cavi 
ties W. J. B. Stokes, IIT, Electromold Corp. 


CONFERENCE LUNCHEON 
12:00 noon— Boulevard Roon 
LUNCHEON SPEAKER 
Hon. Rayn ond Tuekes 
Mayor, City of St. Louis 


WEDNESDAY, JANUARY 16, 1957 
Afternoon Sessions 
2:00 to 4:30 pu 
Session | Ivory Room 
EXTRUSION | 
Moderator—Clem Young, Crescent Plasties 
Factors Affecting Quality in Polyethylene Extrusions 
H. Maddock. Bake lite ¢ oO, 
Applications of Extrusion Theory—R. E. 
santo Chemical Co, 
Valved Extrusion—E. 
Nemours & Co. 
Effect of Blow-up Ratio on Blown Polyethylene Film 


Colu ‘ //, Mon 


Bernhardt. /. duPont fe 


Prope rties C. Kuche r, Spencer Chemical 


Session II 


2:00 to $250 p.m, Gold Roon 


INJECTION MOLDING | 
Moderator—Dr. Louis F. Rahm, Princeton University 
The Molding of Linear Type Polyethylene J. Rielly, 

Celanese Corp. of America 
Injection Speed Considerations—L. E. 
Marson, Dow Chemical Co, 


Tallman, (;. 


Uniformity Considerations for Plastie Stock Temperature 
in Injection Molding—A. L. Bird, Joe Eveland. Dou 
Chemical Co., Plasties Tech. Serv. 

Heat Resistant Polymethystyrene Thermoplastie—J. 


Mele/ ore, lLwerican 
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Session II] (rysta 


Moderator—Arnold Varner, General Electrie Co. 
Polystyrene Foam—aA Low [Density Molding Materia 
DL. Grahan ist 


Serv. 
Polystyrene A Versatile Foaming Material R. N. Keo 
nedy, R. Fra Sov Dow ( ‘ a Co, f 


Plastics Sandwich Construction—G. J). Miller. H 
Waite, Dow Chemical Plasties Teeh. Se 

Use and Application of Isocyanate Foams—Re) 
Collins, Nopco Chemical ¢ 


Session I\ Ivory Root 


S:lop.m. to p.n 


EDUCATIONAL SYMPOSIUM 
Moderator—R. C. Bartlett, Natvar Cor 
Engineering Manpower Probl 
Supply and Training of Engineers—Vl’rof. L. Stout 
Washington University 
Supply and Training of Technicians—l ref. C. H. Ste; 
ans, Newark College of Eng. 
Engine rs Needed in Manufacturing Pral 
Western Tertile Product 
Procurement of Engineers—Robhert W. Smith, 
Electric Co. 
9:45 to 10:50 p.m. 
Application of Engineering Design to Plasties—E. /. 
Pont deNemours & Co. 


THURSDAY, JANUARY 17, 1957 


Morning Sessions 
9:30 a.m. to 12:00 noon 


Session | Gold Roon 


INJECTION MOLDING II 
Moderator—Gordon Thayer, Dow Chemical Co 
Pressure Measurement in Injection Molding—Use 
Ejector Pins—P. 1). Koll, EB. 1. duPont deNer 


& Co. 


Hydraulic System and Its Relation to Poiymer Flow 


Machine O. M. Halin, 


Through an Injection Moldir 


RB. Broussard, duPont de Nemou Co. 


\ Diseussion of Bulk Compressibility of Polymers and 
Effect of this Compressibility on the Flow Properties 


S. Matsuoka. Bruce Marwell, Princeton ty 
New Gating for Acrylics—/. F. Moore, Rolim and Haa 


9-00 a.m. to 12:00 noo 


EXTRUSION Il 
Moderato George Prall, Westen Textile Products 
Shape Extrusion Studies of Nylon Resin—A. G. Tol 
E. I. duPont deNemours & Co. 
Rigid Thermoplastics Piping—Howard H. Irvin, Marho 
Chemical Co. 
Problems in the Selection of Extrusion Serews— Rohe 
Sackett, Monsanto Chemical Ce 


Nylon 6 Extrusion—R. L. Hughes, Spencer Chemical ( 
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— Bunk with A Buddy — 


— It's Good Business — 


More fun Lower Cost 


O-O0 to 12:00 


APPLICATIONS 
Moderator—Dr. Albert Lightbody, U.S. Naval Ordnanes 
Vinvl-Clad Crlenn BR. Wintermute, f 
Tne, 
\ Method of Testing Quality of Phonograph Ree 
N. J. Gifford, Woodland, Dow Che eal 
New Fabrication Techniques for Flush Cireuitry } 
P. BR. Ritt, Melpar, Ine 
Stability of Nylon Parts in Business Machines 


W. Nel on, National Ca 


12:00 Noon 


Past President’s Luncheor Room 6 


THURSDAY, JANUARY 17, 1957 
Afternoon Sessions 
2:00 to 4:30 P.M. 


Session | Gold Roo 


REINFORCED PLASTICS | 
Moderator—R. J. Savage, Celanese Corp 
Glass Flake Laminate—G. Rugge) Picatinny Arser 
The Problems of Fittings to Match the Performance 
High Pressure Reinforced Plastie Pipe H. 1D). Boy 
The Fibercast Corp. 
Plastic Compressor Rotor Blades for Turbo Jet Engi 
John Kulp, General Electric Ce 
Molding Thick Glass—Reinforced Polyester Laminate 


F. Claud Vad on, Hooke Klee frochenied 


No Wait At Breakfast 


Phe Boulevard Room at the Jetferson—t 


breakfast for SPE members 
only. Th restaurant seats 54 10-second 


ilk from the meeting roor 

REMEMBER for fast, no-wait service a 

breakfast, go to the BOULEVARD ROOM t’ 
OURS EXCLUSIVELY! 


| | 
to 4:30 
FOAMS | 
Le 
vhen you send in your reservation, Save money and } 
| 
| 
| 
Session IT] Crystal Root 
100: 
i 
ee Register Co 
| 
| 
ai 
of 
cs 
Co. 
, 
| 
Session II Ivorv Roon | 
| | 
: 
| 
Eyes 
‘ voll 


Crystal Roon 


2:00 to 4:50) pom. 


INSTRUMENTATION 


Moderator—Don C. Walley, K-S-H Plastics 
Watt Density and Thermocouple Location Studies on the 


(hemical Coa, 


Dhow Chemical Co. 


‘laten Press Tempe reture Control—J/. C. Stansell, Gener 


al KBleetrie Co. 

Advantages of Dual Thermocouples in Injection Cylinders 
and Extrude Barrels—Richard K. West, West In 
froment Corp, 


Behavior of Materials Under Control—H. H. Kieckletier,. 


Barheys Coleman Co 


ssion IT] Ivory Roon 


2:00 to 4:50 p.m. 


COMPRESSION MOLDING 


Moderato Kk. Woodman, Hooker Electrochemical Co. 
Use of Alkyd Molding Compounds in Electrical and 
Electronic Applications—James J. Moylan, Barrett 
iD on, Allied Chemical & Dye Corp. 

Advanced Tooling Techniques for Molding High Impact 
Thermosetting Materials—Edwin Keuseh, The Fiber 
te (‘orp 

Synthetic Fiber Reinforcement of Thermosetting Resi 
Laminates John G. Green, Jr... FE. duPont de- 
Nemours & Co, 

Discussion on a Fully Automatic Transfer Molding 
Machine John J. Hull, Hull-Standard Corp. 
Molding of Tetrafluorethylene Resin—L. T. Bunn, F. M. 
Chapman, KE. 1. duPont deNemours & Co. 


Meeting Room I 
2:00 to 4:50 p.m. 
RESEARCH SYMPOSIUM 


Moderator—Eli Haddad, Monsanto Chemical Co 
Rheology of Thermoplastic Substances 

Heat Generation and Expansion Effects in the Rheology 

and Molding of Plasties—H. L. Toor, Carnegie Inst 

tute of Technoloay 

Determination of the Flow Properties of Thermoplastic 

Melts—-A_ Review of Instruments and Methods 

James McKelvey, John Hopkins University 

The Photographie Study of Flow of Molten Polyethylene 

and Capillaries—/. P. Tordella, BE. duPont de 

Nemou & Co. 

‘lassification and Interpretation of Flow Data—R. E. 

Colwell, Monsanto Chemical Co. 

low Behavior and Turbulence in Polyethylene—R. F. 

Westover, Bell Te lephone Lahoratories 


COCKTAIL PARTY AND 
PRESIDENT'S RECEPTION 


6:00 p.m. Ivory Room 


BANQUET 
7:00 p.m. Gold Room 
BANQUET SPEAKER — JOSEPH HOLLAND), 
Pevely Dairy Co 


f Tmpe rrect Future 


‘ort / 


Injection Molding Heater—R. B. McKee, R. B. Dahl, 


’ressure Control for Injection Molding Machines—C. F. 


FRIDAY, JANUARY 18, 1957 


Morning Sessions 
9:00 a.m. to 12:00 noon 


Ivory Roon 


Session I 
POLYETHYLENE 
Moderator—John Howard, Bell Laboratories 
Dimensional Stability of Linear Polyethylene—R. W. 
Miler, W. C. Sager, Dow Chemical Co. 
Linear Polyethylene as a Melt Spun Fiber, T. C. Broad- 
me /l, 1. Widige H. Youse, Dou Chemical Co. 
Property—Structure Relationships in Polyethylene 
H. M. Spurlin, W. O. Bracken, Hercules Powder Co. 
A Method of Evaluation of Polyethylene Molding Com 
pounds C. S. Imig, K. Kaufman, Spencer Chemical 
Co. 


Session Il Gold Roon 


9:00 a.m. to 12:00 noon 


REINFORCED PLASTICS II 


Moderator—Ralph Sonneborn, Owens-Corning 

Recent Advancement in the Technology of High Tempera 
ture Resin—Glass Systems—S. G. Salzinger, Coast 
Mfg. Co. 

Synthetic Fibers in Formable Acrylic Sheet—Jale Ek. 
Jackson, EB. 1. duPont deNemours & Co. 

Extreme Strength Reinforced Plastics Film Systems 
John Biorksten, Risto P. Lappalo, Biorksten Researe! 
Laboratories 

Estimating in Reinforced Plasties—Frank W. Sheffle 


Lunn Laminates, Ine. 


Session III Crystal Roon 


9:00 a.m. to 12:00 noon 
EPOXIES 


Moderator—Jerome L. Formo, Minneapolis Honeywell 

Epoxy Encapsulation of Transistor Flip-Flops—R. F. 
Marshall, P. E. Ritt, Melpar, Tne. 

Polysulfide Liquid Polymer-Epoxy Resin Compounds in 
Plastic Tooling Applications—Alan J. Breslau, Ear! 
H. Sorg, Thiokol Chemical Corp. 

Manufacturing Considerations Associated with Enecapsul 
ating, Embedment and Potting Processes—C. A. 
Harper, Westinghouse Electric Corp. 

Epoxy Foams—Luther Bolstad, Minneapolis Honeywell 


LADIES’ PROGRAM 
WEDNESDAY, JANUARY 16, 1957 
Breakfast 9:50 a.m. Room 6 
Style Show °:00 p.m. Seruggs-Vandervoort—Tea Roon 
11:00 p.m. 
Television Interviews (Ladies and Men) on Chuck Nor 
man’s “Nightcap’’—Station KTVI 


THURSDAY, JANUARY 17, 1957 


9350 a.m. 
Breakfast Room 6 
10:00 a.m. 


Non-Technical Session—*‘Plasties in the Home”’—Virginia 
Echols, Dow Chemical Co. 

Cocktail Party 6:00) pom. Ivory Room 

Banquet 7:00 p.m. Gold Room 


11:00 p.m. 
Television Interviews (Ladies and Men) on Chuck Nor 
man’s “Nightcap’’—Station KTVI 


FRIDAY, JANUARY 18, 1957 


9:50 a.m. 


Breakfast Room + 
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NEWS 


Polyethylene Tubing 


vell, New Jersey announces 


“Steripol,” a sterilizable 


tubing produced in the 


is food film “standard” 


of 2” through 4! 5" and 
i 


% mil (.000 


Suggested uses are for 


to be cooked in the package, pack 


aging of drugs and of 


instruments which would 
in the package. “Steripo 


much less permeable than 


al polyethylenes to ¢a 


oxygen and water. Transpa 


uses because of its ab 
stand boiling. 
This tubing is made 


methods and machines 


Milo R. Gerow, Montclair, 


and licensed to Food 


Board Surfacing 


Two new board surface 


now available In comme! 


ties from. the Plasties 


Division of American Cy: 
pany. These resins, CYZAC 


CYZAC 2352, have pro 


n experimental usage du 


year in plywood-pressure 
of protective plastie surfaces 


to particl board and ply 


CYZAC Resin 2247 is 


for impregnating print 


ating papers. CYZAC 23: 


mended for impregnat 


grade laminating papers 


Printed laminating papers 


nated with CYZAC Resi: 


used in conjunction with 
to produce decorative s 
bourd for use as wall 
panels, cabinets, various 
self applications, low-c: 
ind TV cabinets. 
Technical adata may 
from American Cyanan 


Plastics and Resins Divis 


efeller Plaza, Ne You 


York. 


Sales Manager Named 


Automatic Molding Mac! 


pany of Los Angeles, Cali 


Automold high-speed, fully-aut 
compression molding m: 
nounce the appointment of Geo! 
Croft as Western Sales Manag 


ill states west of the M 
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of the 


industry 


Finishing Molds 


t; 
Pechnic Manage 
London, delivered a 
dres n the use « 
pounds for finishing 
plasti ndustry 

Reprints of the « 

re \ ble from Eng 
or oS. Dearborr 
| f hict i 


New Plant Addition 
Charles W Kleidere 


executive vice-president 


Plastics Corp. and 


Penn-Plastics Manufacturing C« 


ounced that ground 


r 


Escambia Chemical 
new polyvinyl chloride 
vill begin production ne 
a molecular weight ra 
lesigned, easy pro 


l 
These new resir 

n Eseambia’s researc] 

facilities at Cambridg 


ne characte! the oft 
mproved heat tal 
antage n quality 
General headquarte 
es the 


Two Appointments Announced 
Vichec Too annou 


+} 
iT Ince e appoint! 
| vrie t t! ) 
Superintender 
‘ 


Plani Begins Production 


Men In The News 


E. Russell Ashley 


Solomon Elmasion 


Solomon Elm: 


chemist at 


niaterial ! eviindmeal 


) nd eter 
Ope te tne ! 

‘ l ) heet 
( ip by 70 
‘ r future 


Vice-President 


te Company 


Miller, President 


Csarbid 


D. W. Weber 
Mi D. W Weber, 


James E. Shand 


The ippomtny 


Shand a \ Ist 


Siile etTect 


n 1946 member 
‘ ct 

represel 

oted to A t 

954 and named 


Miller, Manager, 
Mare} 


Horton Conrad 
Gering Pro 


_ 
Russell Ashley, elected Execu 
tive Vice President and director of 
Eleetromold Corporation of Trentot 
New Jersey manufacture? f elect? 
Mr. Ashley was founder and former 
x 258. C21 At a convention of the Swed pany of Bridgeton, New Jersey an 
food fi Plastics A tion held Stock vas uctive as an. officer th 
polvethyle R. J. National Stationers and Office Equiy 
same widths gis Limited ent Association 
] 
(.002") od ne sion, formerly plant \ 
frozen foods Corp. ha 
taken over as President and Trea 
materials o irer of Floatex, Ine 
Chicng 
tubing proc or of inicellular vinyl foat 
dioxide, d 70” lengths, They 
new tubing should find many new 
lity to witl its subsidiary, 
\ ‘ 
devel ped by ‘for a new addition to the firm’s plant 
house Penn-Plastics’ rapidly-expand according to | 
ng injection molding facilities and te thi Pin 
tie UME and Carbon Corpo 
ees hs resins are partment. The space freed by moving ition. 
Dj.) Quant these operations to the new area w 
2247 and stalled associited With Southern Plastics 
ee ved) successful Company for eleven years, has been 
the \ppointed Chief Engineer and Me 
direct \ re n plant Stuub. who has been associated with 
yecommended ge of specia has been appomted Superintendent of 
lami ‘ing, genera the Extrusion Department 
is recon purpose PVC resins for use the 
overlay calendering, extrusion and molding 
Cent of James 
2245 and pilot plant ical ive August 1, 1956 
SY¥ZAC 2352 re and Newton, has been announced by Barrett Dit : 
faced M or the outstand on, \ od A Dye (Corpora 
do-it youn ty with its ad Mr. Shand entered Barrett's employ 
mtrol and pre of its technical 
iter serving 
secured s and of pro 
d Company, ! are at 261 Mad les Manager it : 
yn, 30 Rock son Avenue, New York tant to Leon W 
pointment Donald Butler t 
ine on. Hi graduate of Case lucts, supplier ‘ 
Dees (., makers of Institute of Technology with a degree of plastic raw materials, of Ker 
matic in Mechanical Engineering. Also they vorth, New Jersey have appointed es 
al nent of Mr. Car Horton Conrad, Director of Sales, a : 
ge B tion f Asst new position. Mr. Conrad will direct 
r. { ast Produ the overall sales activities of all dis 
ata 


Teflon Report 
The versatility of Teflon as a dry 
bricant and preservative for metals 
been demonstrated in Marine 
Corp tests of Weapons coated with 
the material, A report of the tests 
just been released to industry 
through the Office of Technical Ser- 
ces, U.S, Department of Commerce. 
r} nterim report, the first on a 
projected series of tests, is PB 121286 
Teflon, C. A. Roberts, Marine Corps 
Development Center, Apr. 1955. It 
ontan 146 pages, price $1.25. A re 
port of Navy tests with Teflon pre 
isly released through OTS is PB 
121161 Thin Films of Polytetrafluoro 
ethylene Resin (Teflon) as Lubricants 
ind Preservative Coatings for Metals, 
Naval Research Laboratory, June 


1956. This volume contains pages, 
price Sl, Both re ports may ty ordered 
from OTS, | Ss Departn ent of Com 


erce, Washington 25 


Dinnerware Standard 

\ Recommended Commercial Stand 
ird for Melamine Dinnerware (Alpha 
Cellulose-Filled) for Household Use, 
has been circulated to the industry 
for written acceptance by the Com- 
nodity Standards Division of the U.S. 
Department of Commerce. 

Copies of the Recommended Con 
mereial Standard for Melamine Din- 
erware (Alpha-Cellulose-Filled) for 
Household Use, TS-5340, may be ob- 
tained free by addressing a request 
to F. W. Reynolds, Commodity Stand- 
irds Division, U.S. Department of 
Commerce, Washington 25, D.C 


Reinforced Plastics Bibliography 

\ second supplement to the Bibli 
ography on Reinforced Plasties, con 
sisting of 10 pages of information on 
glass fibre and asbestos fibre rein 
foreed plastics has been compiled by 
the British Plastics Federation and 
s available on application to the 
Federation offices at 47-48 Piceadilly, 
London, W.1. 

The original Bibliography, which 
costs one guinea, inclusive of the 
supplements, can be ordered direct 
from the Federation. 

Copies of the very comprehensive 
Buyers’ Guide to Plastics Materials 
ind Machinery and Equipment ear 
still be obtained from the Federation 
offices, price 2s.6d, (post free, United 


Kit gaiom) 


Fort 


Shell Molding Process 


“Plaskon Resins for Shell Molding,” 
a new 32 page illustrated booklet has 
just been issued by Barrett Division, 
Allied Chemical & Dye Corporation, 
Reetor Street, New York 6, 


The book describes the shell mold 
ing process for casting metals with 
particular emphasis on the foundry 
man’s problems. 


A copy of the booklet may be ob 
tained directly, without charge, fron 
Barrett Division, Allied Chemical & 
Dye Corp., 40 Rector Street, New 
York 6, New York. 


Fluoro-Silicone Elastomers 


DEVELOPMENT OF  FLUORO- 
SILICONE ELASTOMERS, Part 2. P. 


Tarrant and G. W. Dyckes, Peninsula 
Chemresearch, Inc. for Wright Ain 
Development Center. May 1956. 24 
pages, 75 cents. (Order PB 121394 
from OTS, U. S. Department of Com 
merce, Washington 25.) The effect of 
various initiators or catalysts on the 
addition reaction involving a_ single 
olefin-silane system was © studied. 
Platinum supported on charcoal was 
found to give highest yields and al 
lowed shorter reaction times and 
lower temperatures for the reaction 
Compounds resulting from the addi 
tion of CF.Br. and CF.-BrCFCIBr to 
vinyltrimethylsilane were to 
undergo reactions involving loss of 
halogen. Properties of the new unsa 
turated compounds were determined. 


New Alkoxyalkyl Acrylate 
SYNTHETIC RUBBERS FROM 
CARBON-FLUORINE COMPOUNDS, 


Part 5. F. A. Bovey, Minnesota Min 
ing and Manufacturing Co. for Wright 
Air Development Center. Apr. 1956. 
67 pages. $1.75. (Order PB 121351 
from OTS, U. 8S. Department of Com- 
merce, Washington 25.) Fluorine-con 
taining elastomers such as FBA (1, 
1-dihydroperfluorobutyl acrylate), 
were prepared and investigated for 
possible use in fuels, lubricants and 
hydraulic fluids over the widest pos 
sible temperature range. One effec 
tive non-fluorinated plasticizer for 
poly-FBA was disclosed by experi 
mentation. A new, economical type of 
alkoxyalkyl acrylate was developed. 


Design Competition 
For Plastic Housewares 

A two-year, full-tuition scholarship 
heads the list of five scholarship 
awards in the 1957 Design Competi- 
tion for Plastic Housewares sponsored 
by Koppers Company, Inc., for the 
third consecutive year. 

One-year scholarships will be a 
varded to first-prize winners in each 
of the four Competition classes, and 
the winner judged “Best-of-Competi 
tion” will be awarded the two-year 
scholarship. 

Objective of the Competition, as in 
previous years, is to encourage and 
promote attractive, functional design 
and proper application of plasties in 
consumer products. 


To Include “Original Products” 

To this end, the scholarships will 
be granted in the name of the win- 
ning molder to a qualified college on 
university of his choice, for studies 
related to industrial design. The col 
lege or university will select the stu 
dent to receive the scholarship. 

An innovation in the 1957 Competi 
tion will be an award, at the judges’ 
discretion, for the “most original” 
product in each class, if such a pro 
duct is selected by them. 

As was the case in previous Com 
petitions, Honorable Mention awards 
will be made, also, in the four classifi 
cations, which are: 

Class I1—Polystyrene products for 
ise with food. 

Class Il—Polyethylene products for 
use with food. 

Class I1l1—Polystyrene or polyethy 
lene decorative products. 

Class 1V—Polystyrene or polyethy 
lene home maintenance products. 

Items entered in the Competition 
may be molded, extruded, or fabri 
cated of either regular, modified or 
foamed polystyrene, or regular o1 
modified polyethylene produced fon 
sale as a housewares product. 


Submission of Entries 

A production sample of each entry 
to be judged must be received no late? 
than February 15, 1957, and should be 
addressed to: Administration Com- 
mittee, Koppers Design ‘“‘ompetition, 
1313 Koppers Building, Pittsburgh 19, 
Pa. Entry forms may be obtained 
from the same address. Winners will 
be announced at an Awards Banquet 
in Pittsburgh on April 2, 1957. 

Entries in the Competition will be 
accepted from either the molder on 
proprietory manufacturer of the eli 
gible product, and the awards will be 
given to the originator of the design. 


Molding Nozzles Catalog 

A 48-page catalog of injection mold 
ing machine nozzles is offered by In 
jection Molders Supply Co., 3514 Lee 
Road, Cleveland, Ohio 
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Materials Specifications Problems . . 


‘ 
The SPE Journa Nonetheless t S used and does 
Security Bank Bldg tw advantages lt simple and 
a minin { det; al 
Modern manufacturing begins iriat n properties is acceptabl 
product design: and ine) tubly, rene? te gna reco! 
progresses to the stage where ma nends itsel 
terials must be specified. Instrumenta H 
owevel speciiving plast Ss in ft 
in this latter activity is the product oes : 
. general manner leaves the pre 
engineer or designer. He is the one 
cise choices up to vendors who may 
who must select materials which w 
r mav capalbte ot rite 
provide, at a minimum of expense, a 
elect irthern re, this met hoc 
of the necessary physical, chemica 
Trequentiyv a \\ considerable varia 
mechanical and electrical propertit 
He also must define the selected ma " 4 
i fron several soul 
terials so as to ensure delivery of the = 
ply or fro om ource of supply 
required properties at the desired 
t ut at different times. Such variation 
cost, 
can present problems in assembly 
The definition of a selected ma n the performance f the finished 
terial is known as a= specification; product 
and in the problem of material spe , 
. > se of generic names as a meat 
fication, the work of the A. I. S. 
‘ specification alse gpnores the ‘ 
the S. A. E., N. E. M. A. and similan 
consideratior Cheaper grades of ma 
groups offers considerable assistanc 
teria may not alwavs do. the jot 
However, because of its youth and 
: expected while more expensive grade 
neteoric development, the plastic 
may not economica In this atte! 
iustry can give little such help. Eacl : 
nstance properties that are not re 
user of plastics is reduced to doing 
quired w purchased at a pren 


without or developing his own genera 


specifications for these materials 


Specification by Trade Designation, 
Attempts at developing genera eg. “Resinox 1004” like generic nam 
specifications for plastics may lead has the advantage of simplicity; and 
the end-user to extensive testing of n addition t is a method of 6 ward 
different materials in each of his ng raw material suppliers who hav 
products, or to reliance on his past provided valuable technical or eng 
experience, or to a combination of the neering advice. However. this manne? 
two possibly flavored with advice if specification tends to perpetuate 
from his parts molders and the basi ise of materials satisfactory in pr 
raw material suppliers. In any event, ou milar applications. i.e. full ad 
no matter how satisfactory a_ self vantage of current development ; 
developed general specification proves not alwavs be taker 
to be, the plastics end-user can rest ; 
assured that his general specificatior Furthermore, specification by trad 
is unique. Because of human differ designation tends to freeze raw ma 
ences and the diffe rent needs of eac! teria suppl ts to a S pit ource 
manufacturer, eve ry genera specit inless the words “or equivalent” are 
cation written Dy an ndividual firn added This de ce ! tur! nas i 
will display something different ir disadvantage in that the definition 
scope, format or detailed requir of equivalency is left to Purchasing 
ments Production, or pos y even to vet 
tors nstead of being concentrates 
Even the ndividual \ iVs of “ident n the Desig? funectior vhers 
fying” plastic on a blueprint can vary nerly belongs 
widely. Of the several methods of ; 
plastic specification, four emerge a \ final disadvantage f specilying 
classic. These are: hy trade designatior Ss the expense 
ind difficulty of keeping blueprint 
l. generic name wrrent regarding trade nomenclature 
2. trade designatior This situation is particularly seriou 
5. essential property vhen a large numb f part ! 
1. reference to a table of app: olved, 
ed materials 
Specific: 


Specification by Generic Name, e.g e.g. “Phe 


“p 
Phenolic Plastic, is more of a Mma siie Streng 


terial cle ser pt o! 
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| heation than the use of generic name 
ind being more exacting, it require 
effers fo the ifor greater knowledge of both materia : 
| ind the requirements of particular 
$$ ipplications Knowleday ot thre 
se physical property that is eritien 
| | 
tion Approved 
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THE INJECTION 


molderscope 


A. R. Morse 


Injection Molders’ Supply ¢ 


Ninee January the Injection Volder cope ha appeared eacel ol 


fhie of Journal. Thie erie rae for sis full wear and 
A Rer Worse called hi hot “ he honestly saw them, and wrote a 
co ; ci probably t/ ‘ most “ ide ly read of its hind. To Re 
‘ 
Vu ‘ far rowed? of hard work thank 4 


lace of the Injection Molde cope the SPE Journal will intro 


ea new fteature devoted to the problen of molding, sfart- 


‘ Farewell! to the Molderscope used in writing the column. So far 


: as | know except for space limita 
The Injection Molderscope had its tions, Dr. Day never blue penciled my 
i neeption 6 years ago when our edi column, and what you read was the 
; tor, Dr. Jesse Day, was searching fot only editorial matter in the entire 
Ne more vigerously written, interesting plastic industry that was completely 
5 material, The times have changed, unemasculated, Such absolute frank 
and I therefore feel the time has ness with which | faced up to the 
come to say farewell, 1 personally al Various topics stirred up a lot of 
ways regarded the Injection Molder- smoke, On one oceasion an article 
scope as a contribution to help the was retyped and made to say some- 
SPE along its way. thing entirely different just to dis 
\ any institution grows, it be credit the author and the Journal be- 
oi come more formal, and the some cause we had scooped the trade on a 
: time undignified way | slashed story. 
around often caused many people to The problem of documenting each 
* say that this fellow is hurting his column has been monumental, for we 
. own business, by facing up to the 


had to have pretty solid ground to 


a facts a he sees them. These people stand on, and my attorney has in- 


. ] r} 
are undoubtedly right sisted on dates, names and_ places, 


¢ \ reader survey once showed that to prove all the major points I cov- 

Bt ome 67 of the Journal readers ered, At any rate, the time has come 
- read the Molderscope although only to say goodby. I want to thank all 
about 20 of them were njyection those who wrote me or the Journal 

molders! But the initial purpose of favorably about the column. And to 

| the column has now been served, The those who complained about it, | 
i SPE is no longer facing deficits fron would say, | hope they will be inspired 
a serie of unsuccessful years, The to do much more for SPE than I have 

, SPI on its way, and the SPI been able to do in these columns, and 

; Journa achieving maturity, and so eclipse with their own more con- 
in! onger afford the naive but structive contributions the memory of 


stimulating approacl purposely the Injection Moldersecope! 


Letters (from page 43) 


Keven assuming tine existence 
reneral specifications and an nite 


gently selected manner of specifying, 
the problem of plastic material spec 
heation is not completely solved. The 
triangular nature of utilizing plasties 
must be taken into consideration. 
Performance requirements must be 
compromised not only in light of 
What the basic raw material suppliers 
can offer but also in view of what 
he molder is capable of producing. 
Somewhere in each individual speci 
fication, the effeets of molding and 
mold design on the properties of the 
finished part must be equated wit! 
molding costs, the design of the part 
and the nature of the materia 


called 
for, An effective blueprint specifica 
tion will, therefore, include a nota 
tion of the type of molding required 
and or of gate and runner location 
relative to certain axes of the part. 


Where the performance of part 
can be influenced by the purity of the 
raw material, requirements regard 
ing the use of virgin materials should 


also be affixed. 


To be effeet Ve, uny specie 


program must be like the wolf in 
Little Red Riding Hood, that is, it 
must have teeth. These teeth ar 
readily supplied by incoming 
quality control program. Here again, 
however, the plastics end-user must 
struggle to develop test methods 
largely without outside help. The 
properties of plastic materials have 
not yet been satisfactorily correlated 
with a single property. Plasties can 
not be specified or accepted on the 


4 


basis of hardness, as can steel, for 
example. Furthermore, the value of 
data on test specimens as a determ 

nant of finished part performance is 


questionable, 


To develop (1) effective genera 
specifications, (2) appropriate meth 
ods of specification and (3) rapid, 
realistic acceptance testing proced 
ures, in short, to do the sort of job 
that the task requires, is a monu 
mental chore for any single manu 
facturer. Even if the resources of a 
single manufacturer were adequate 
to the task, the economics of the work 


would certainly discourage him. 


Therefore, it becomes the responsi 
bility of the plastics industry and the 
duty of the S.P.E. to do for all plas 
tics users what they cannot do fo 
themselves. The S.P.E. must launch 
a solidly founded program to develop 
comprehensive general specifications 
for all commercially available plastics 


rely, 


John S. Fosse 
Materials Enginee? 
Sunbeam Corporation 


Chicago, Illinois 
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data, either manually or mechanics compatible vith Vestoler vhicl 1 
shows ndividual components ot exude ind have good fastnes ti 
through their characteristic key bands iltraviolet light are listed. Stre 

Analysis of mixed compounds is feas cracking phenomena are discussed 
ble either through spectroscopic con Relative test not vet 
pensatior physical ol che mical cle wnt te conelusive end I’hy 

composition into components and eval propertie of Vestoler ire greatly 


PLASTICOS ents cannot be unmistakably ident pecially for undyed or soot-stabil 


fied; pyrolysis, saponification, OX dit d Vestolen) o1 it the norma old 


RGENTINA lation of the latter’s spectra. In rare mproved if molding temperature ir 
rN causes the spectrum of pure compo! kept between 483 and 


July, Aug., 1956 tive decomposition or othe. method ny temperature betweer to6 and 
Abstracter John B. B SVstemut cally decompose substuncs ! Vestoler Wil 


THE PERMANENT EXHIBIT IS Investigation of the fractions will giv ited at temperatures between 483 
NEARLY COMPLETE the desired clarification ind 573°F. A special type of Vesto 


Permanent exhibits of plastic pro en Was developed for molding temp , 
ducts will be installed in the building aT eratures of 396 to 892°R. yieldir the 
f the Argentine Chamber of the oF ime effect ranu 
P| Ex] bit MOLECULAR SUBSTANCES BY 
been leased by 10 suppliers of ma Hellfritz and H. Kraemer Upon extrusion of tubes calibratior a 
terials and 27 molders and fabricators devices should be hooked immediately ' 
Since literature on the sources otf I 
t the ne le ine pre ire of 
error occurring in osmotic measuring | 
maintained extrusion temperature 
and their elimination is scattered in not oxceed ye 
: 4 prevent ticking n the calibrator \ 
summarizes the points to be observed, 
particularly as far us the teehni ‘ : 


GERMANY adequacy of osmometers and dia 


phragms is concerned. 


KUNSTSTOFFE ticity of the leave Kept lower thar 
that f the tubr uch oll easily 
Oct., 1956 PROPERTIES OF “VESTOLEN” the 


aha ‘ Anne Schwend LOW PRESSURE ZIEGLER POLY- tearing test 
INFRA-RED SPECTRUM ETHYLENE G. Wick and H. 
PLASTICS, RESINS AND THEIR Koenig CHANGES IN WEIGHT AND 
DERIVATIVES USED FOR THEIR Vestolen, paraffin-like high polymer LENGTH OF AMINOPLASTIC TES1 
IDENTIFICATION Dieter Hummel hydrocarbon, producible with a med BARS KE. Gwinner 


Since infra-red spectroscopic met} um molecular weight up to 1 million, Over a period of two years test 
ods can not only be used for the ident With 85% in erystalline structure, bir from different molding con 
ification of high molecular structures harrow melting zone between 267 and pounds were observed and the mea 
but for plastics in general la 275 F. and processing temperatures ured value evaluated, Result 
quers as well, theoretical and pract betwee! 74 and 428°F., is comparabl treatment after doe not 
cal reasons for the limitation of such to other low pressure polyethylenes on fluence the fluetuations appearing dur 
identification methods are discussed the market Aging ph nomena ure ng the Period of observation a muc 
It is considered essential that a sy discussed. Tests proved the favorable, , expected Total post hrinksipre 
tematie collection of the spectra of iging-inhibiting effect of soot. Dye greater in heat-treated bars than in 
plasties, lacquer bases, the most in those untreated; soaking Vater Tor 
portant auxiliaries and decompositior a certain period or absorption of 
con pounds put up ( for which pur We Need 
materials were classified into 10 om eM 
aie with a maximum af ich 10 Back Issues of the SPE Journal mont! that test bars then st ed 
sub-groups according to chemical the National Office of SPE the me status as those without post 
structure), that, in addition, othe: receives a Steady stream of re reatment. Pre-heating of compound 
physical and chemical investigatior quests for back issues ef the Jour = or % OLdIng lid |} ‘ ie} ! 
methods be used in order to increase nal, and are out of the issues for or dimer 
the possibility ol identification ol Feb kel 1055 nd Keb Hown ichart. Effect 
compounds with spectra of low d 1954 nvestigated, ind result re 
tinction or of mixed compounds. cited 

first plotting the spectrum of th it spare, the National Office would REIN FORG ED PLASTIC) SPRINGS 
ter in cucation. Observation of chai be grateful to receive then KF. W. Reinhart and Sanford B. 
acteristic bunds gives the key as t SPE, 34 E. Putnam Ave., Green- Newman 
homogeneity and functional groups wich, Conn. Excerpt ft rticle 
present. Comparison with reference: peared SPE \ugust 195¢ 
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FLAMMABILITY OF FILMS — H. 


Mendrzyk 


Based or British Standard 17h, 
| vere tested as to flan mability 
Sir results varied considerably, 

ppuratus, ar mprovement 
that iid down it sritish Standard 


176, part I1:1955, was built which is 
re eusily accessible to cleaning 
Ir} ipparatus is described and test 


ilt ad scussed 


* 


GREAT BRITAIN 
TRANSACTIONS 
AND JOURNAL, PLASTICS 
INSTITUTE 
Vol. 24, No. 56 


\! te Harriman H. 


SOME NEWER PLASTICS 
MATERIALS E. M. Evans pp 
199-212. 

Rubber-resin blends: High impact 
tvrens ire obtained by incorpora- 
tion of 2-15% of a synthetic elasto 
ner (butadiene-styrene, butadiene-ac- 
rylonitrile copolymer). In general the 
mpuct strer gth increases and the ten 
trength decreases with increas 
elastomer content. It has been po 

ble to reinforce natural rubber with 
polystyrene to yield) compounds of 

Ppearance and higher moduli 

the natural vuleanized = stock. 
Other elastomer resin blends reported 
re butadiene-acrylonitrile, phenolic, 
obutylene styrene, rubber ethyl cel 
lulose, rubber epoxy, epoxy polya 
de. Graft polymers with unique 
hydrophylic and lyophilic properties 
are also referenced (e.g, the Pluron 
cs, W vandotte Chemical Corp.) 

Reinforced plasties: Glass rein 
forced polyesters containing trially! 
cyunurate are suitable for use 500°F, 
rransluseent, fire retardant polyes 
ters can be produced from glycol mal 
eate and hexachlorocyclopentadiene. 
Reinforced epoxies provide good in 
terlaminar adhesion and water resis 
tunce. Modifications of epoxies and 
elastomers offer promising develop 
nents. A recently announced mono- 
mer, allyl-2,3-epoxy butyrate, yields 
polymers having polyester - epoxy 
characteristics, 

Inorganic resins: Advances have 
been made with polymers based on 
boron and phosphorous. These have 
exceptionally high heat resistance. 
Inorganic thermosetting molding pow 
ders have been produced from calcium 
silicate and phosphoric acid 

Others: Internally plasticized vinyl 
icetate is obtained by copolymerizing 
the monomer with small concentra 
tions of higher esters of acrylic, ma 
ind Patty acids. These copoly- 
mers are useful in dispersion paints 
to yield flexible films with excellent 
tance and durability. In 
herently flexible polymers similarly 


iter resis 


Forty r 


iseful in dispersions without external 


plasticizers are prepared from viny! 


propionate. Irradiation has been em- 
ployed to initiate low temperature 
polyn erizations m the solid stiite 

thout the presence of catalysts 


Cross linking by means of irradiation 
has also been possibl for such thet 

plastics as polyethylene, polysty 
rene, nylon, and polyacrylates. Poly- 
methacrylates, p.v.c. and fluorinated 
polymers similar \ irradiated undergo 
degradation. Ethylene and propylene 
have been polymerized at low. pres- 
sures by means of special catalysts 
(Zeigler, Phillips) to yield linear, nor 
high tensile 


branched polymers 0 
strength, and softening temperatures 


250-260°F). These polymerization 
processes are being extended to bu 
tylene, styrene (By Natta, Naples, 
Italy) and ethylene copolymers, Tetra 
ethylol phosphonium chloride forms 
ethers with cellulose and p.v.al. Fib 
res composed of such ether polymers 
have excellent water resistance. Plas- 
tomeric fluorinated acrylic-esters with 
good oil and abrasion resistance and 
high tear strength have also been 
produced, 


ALKYD MOLDING MATERIALS — 
J. H. Bennitt, et. al—pp 213-232. 
Four grades of alkyd molding ma- 
terials commercially available in Brit- 
ain are discussed. These have superior 
properties to amino or phenolic ther- 
mosets. The four grades are divided 
into (1) electrical insulating materials 
with versatile molding characteris- 
tics, (2) fast curing electrical ma- 
terials, (3) electrical materials with 
special properties (e.g. high impact, 
self extinguishing), (4) decorative 
materials, Extensive comparisons are 
presented of each of these grades 
with phenolics and aminoplastics. Ap- 
plication and molding techniques are 
also discussed. Primary limitations of 
these materials are higher costs and 
greater molding difficulty. They are 
thus likely to remain specialized ma- 
terials. However the need for thei 
special properties has constantly been 


on the increase. 


PROBLEMS AFFECTING THE USE 
OF PLASTICS IN) HIGH SPEED 
AIRCRAFT — M. G, Chureh—pp 235- 
247. 

The shortcomings of plastic ma- 
terials which have no application al- 
ternative for aircraft are discussed in 
detail. These applications are notably 
radomes and transparent enclosure, 
for which reinforced plasties and 
acrylics are respectively employed. 
Rain erosion of radome materials oc 
curs at 500 miles per hour speeds and 
the rate of erosion appears to be pro- 
portional to the 7th power of the 
speed. Materials with surface voids 
ure more seriously affected. Best re- 
sults in protecting these surfaces have 
been obtained with neoprene-rubber 
coatings which have a 3 hour life at 


au mph compared to a few minutes 
life for tne unprotecte« d surfaces. 
Aerodynamic heating limits the uss 
of transparent plastics to strato 
spheric speed of approximately 2 
mach (twice the speed of sound). 
Methychloracrylate has thus far shown 
the most promising results. Even 
glass (non-laminated) is limited to 3 
mach. Laminated glass has a lowe 
limit because of the poor heat resis 
tance of the polyvinyl butyral inte? 
layer. Polyesters modified tri 
allyl cyanurate have  temperatur 
limits up to 2.6 mach, and silicones 
up to 3 M. These resins have possibk 
use in radomes but their fabrication 
and physical properties are somewhat 
less advantageous than standard poly 
ester resins. Silicones also have po 
tential uses in foamed cores for ra 
domes. For applications at tempera 
tures over 300 C (temperatures en 
countered in stratospheric flight 
speeds of over 3 M.) the inorganic 


polymers (phospho-nitriles, phosphor 
ous-boron, silicones) appear to 
be the only promising resins for fu- 
ture application. Only preliminary 
work has thus far been done with 
these polymers. 


* 


BRITISH PLASTICS 
Vol. 29, Oct., 1956 


Abstracter: Evert A. Mo 
ECONOMIC STABILIZATION OF 
VINYL CHLORIDE POLYMERS - 
H. Verity Smith, B. Se. 

The author discusses the properties 
of polyvinyl chloride stabilizers with 
most of the attention focused on his 
company’s products, the ferrocleres 
and the stancleres. A number of val- 
uable pieces of information for the 
vinyl compounder are given where 
the author discusses such points as 
the peculiar relationship between the 
type of polymer and most. effective 
stabilizing system. For instance, em- 
ulsion polymers of the soda prestab 
ilized type are readily and effectively 
stabilized with substances like di- 
phenol thiourea or 2-phenyl indols 
Which have practically no stabilizing 
effect at all on suspension polymers 
like Geon 101. The author confesses 
that, despite u considerable outpour- 
ing of theories on both sides of the 
Atlantic, there is, quote, “no substi- 
tute for experiment,” unquote. Points 
to be watched in the choice of a stab- 
ilizer or a_ stabilizing system are: 
high against low temperature ef 
ficiency, long and short time effie- 
lency, transparency or opacity, stain- 
ing, interaction with plasticizers, pig 
ments, and fillers, and, of course, 
cost, specifically the volume cost. 

A particularly interesting but comp- 
licated and mostly unexplained phen- 
omenon is that of the synergism. One 
of the most powerful synogetic mix 

(Please turn to Page 48) 
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Autogenous Extrusion 


A. N. Gray 


The word “autogenous” is defined t advantage specially designed 
in Webster’s dictionary as “self screws are necessary. Our work t 
generated o1 produced independently ciate how that it can be accomplis! 
of external help.” What is referred ti ed with considerable advantage it 
as autogenous extrusion here has quality, uniformity of products, and 
been generally referred to as adia equipment costs 
batic extrusion, Autogenous extrusior Before going further into the in 
refers to extrusion without externa plication f this system with respect 
aid the form of heating to its effect on equipment, it would 
‘ooling the extruder during operation. n order to explain some of the 

\utogenous extrusion ma ( reasoning on Which th systen 
complished by first) so designing the based 
screw of an extruder that it w re In figure 1 you w recognize the 
ceive material at room temperature of a commercially accepted 
and, by converting mechanical energy plastic extrusion screw and on a 
to heat energy, heat the material to somewhat enlarged seale a represe! 
the proper viscosity for extrusion. \ tution of the cross-section of the 
natural balance is established which flight of tl screw at “A”. The at 
s very stable and output remains rows pointing both to and from thi 
constant. It may be more convenient cross-section of flight are meant to 
to preheat the entire machine to the indicate the direction of heat flow 
operating temperature. Some degres Where the arrow points toward the 
of autogenous extrusion can be a ection ntroduction of heat is indi 
complished with standard plastic ex cated, and where the arrow point 
truders as they are installed today, iway from the section, heat removal 
hut to accomplish it and enjoy all of is indicated. The wavy lines adjacent 


Figure |. The Extruder Screw 
HEATING COOLING 


ENLARGED SECTION OF FLIGHT 


COMMON PLASTIC SCREW 
SPE JOURNAL, January, 1957 


THERMOSTAT 


ail 
elaborate and exper ve heating ire 
cooing \ ten ila th in \ 
Simple mand heatel connected wit 
in automatic thermostat would ‘ 
ised for preheating and maintaining 
cle ed temperatures during nut 
dow! It is generally recognized that 
the reasot for the advancement 
materials through the Crew the 
frictional resistance offered by the 
material between the tationary b 
rm and the rotating screw ind the 
forward push exerted by the advan 
ne helix. Without th friction, the 
materia would not move ly convel 
tional extrusion, Where heat nt 
duced into the machine by externa 
heaters the temperature of a thit \ 
‘ ofl plas mn mediately adjacent 
to the barre raised. Wit 
ehange in \ co ity the rate of move 

t of material along the flight 


a resulting undesir: 


change in output. Conversely, as the 
temperature rise above the arbitral 
ily elected control leve cooling 
ipyp ed which once again change thie 
cositvy of the plastr melt 
alternating heating and cooling gor 
on indefinitely and the effects are ! 
iriably reflected in variation in the 
Ze 0 the extrudate 
Ha built thi deliberate errol 
nto the machine, ensing devices 
iperating through ervo mechanisn 
ire used in an effort to vary the wor 
peed to maintain uniforn ‘ oO we 
have i svsten huilt to make the 
product wrong and anothe) ter 
doing its best to upset the operation 
2. An Autogenous Extruder 
ME ATER 
TURE 
PLE 
RAN 
mREADE cad ™ NTING 
} TROUGH waTt® owne 


the plastic materia nm the regio 
inder conditions which Lee che 3 
| Virtually anv extruder that ! 
ered the market today Mil al 
n re elaborate \ en ora 
ternatel\y heating and cooling 
msed of thie 1 take! ‘ 
that. bv such devices, contre 
complished. If a machine Were so ce § 
fer Klectric Le 
He 
{ 
| 
Figure 
OF SCREW AT A 
j 
+ 
A | | | 
| 
/ tu see 
| 


ng materia t ng ng. The data given 

« extruded the svstem would be up this article all refer to Bextrene BC 
set unle some correctional device 15 made by BX Plastics. Considerable 

provided. A correctional device is ittention is paid to the extruder de- 
built-in. If the screw persists in ro sign, In particular to serew_ profile, 
tating at the same speed, it must do back pressure nd mixing provisions, 
more work on the colder material, and barrel heating, feed system, and di 
t wW do more work exactly to the construction. The die is of the cente 
amount required to bring this colder fed manifold ty pe and features an in 
plastic to the exact condition that a ternal adjustable restrictor. On a .040 
the preceding material has been sheet a tolerance of 1 mil is possibk 
brought. Conversely, should the ma th .180” sheet about 5 mils are re- 
terial be warmer and, therefore soft isonable. The remainder of the article 
er, the screw continues to turn at the s devoted to the finishing and hand 
same rate but does less work to ling operations. The haul-off unit, foil 
ring the material into the same cor laminating and polishing operations, 
dition for extrusion Heat loss, panel cutting and batching are brief 
through radiation from the extrude) ly discussed 

something which might also he 


reckoned with. In most factories, the 
tborhood of ALKYD MOLDING MATERIALS 


extruders varies from SOF to 


temperature in the neig 
Alkyd molding materials are based 
on resins of the diallyl phthalate type 
vhich can be modified with linear un 
saturated polyesters. Unlike pheno 
es and amino plasties, they cure by 


100 It is doubtful that the temper 
ature variation of 10 F upset 
the operation of these machines which 


are operating at 350 -400 Fk. Because, 


is in the case of deliberately adding , 
iddition polymerization so that no 
‘ el volatile sare produced in the n olding 
1. whether the machine works a_ littl 
i adjustmer a danger point operation. This feature gives then 
harder or little less as it processes 
( ‘ minated. The tl heir special properties in re spect te 
tn material, So ong as lw rate o . z 
quipment hould eng neered te) + low molding pressures, high rate of 
the screw remains constant, the neces 
ritaty i al thie eure and stabi ity. The articl roes on 
sary amount of work, and only the 
may seem on : to deseribe the new common molding 
necessary amount of work, will be 
ippears quite conditions and number of typical 
n the realm of possibility. ipplication = both technical and deco 
. Pema uve some very Autogenous extrusion leaves many rative. 
rastie mplicatior vith respect. to questions to be answered for sure. 
the designing, construction and in But this is true—it has been done 
tallation of plastic extruders, In the with some thermoplastics and gives 
f we, the carry-over of design every indication that it will be appli 
rubber extrude) too exter cable to all thermoplastics, 
Phe ol elaborate 
ting and cooling vstems are sup 
ised to correct these faulty 


PLASTICA 


a Skete!l of a propose Vol. 9, No. 10 
itogenou extrude howing the ‘ 
ent reduction ry equip Abst te r.. He 
nt r a conventional extruder = AROUND THE WORLD 
Mthoush it would he dificult to . 4 (Cont'd from page 46) RECENT DEVELOPMENTS IN THE 
iluate the difference cost be FIELD OF EPOXY RESINS — J. 


veen an ordinary extruder and ar H. van der Neut — Page 615-619 


extruder t appears of tures yet developed is orgunotin-bat 
us that an autogenous extruder um-cadmium-epoxide, developed — to A survey is given about the present 
1 e mueh ik costly to huild provide an economic method of pro stute of the conce ptions concerning 
uriah te nstal It would also be muel ducing highly plasticized con pounds the curing of the classical epOXy 
itisfactory in. operation. The author includes a short descrip resins with different curing agents: 
tive list of the available types of carbonic acid anhydrides, unmodified 
t proposa raise SK ¢ pt Sim, j j 
, stubilizers and mentions as a field for und modified amines and polyamides. 
t surprising. However, auto 
new developments the production of The advantages and disadvantages of 
tal tl harder re mentioned 
stabilizers : eners ire ! tioned. 
erit by the Western Electric ‘ 
( ' There remains considerable Some applications and potential ap 
rk t « done, first to develop the PRODUCTION OF SHEET FROM ications are described 
ind econd, to refine the TOUGHENED POLYSTYRENE—D. 


ind tool design G. Peacock, D.LC., B.Se.. A.C.G.L 


ous questiol “How ao The irticte te seribe = n ile 
yitve | \ | i ] he arbre die ol 
my nsa uct n of toug ned poly Abstracters wre needed for both 
ti \ ol truant =f ren she +} lwsses oO . 
rhe lw! a one you ole Poughened polystyrene but the satisfaction af doing 
purpose Write to Editor, SPE Journal, 
polysty bu igreeadl At Security Bank Bldg... Athens, Ohio. 
ce fit mparted by polisl 
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Upper Midwest 


Charles P. O'Donnell : 
New | 
el ‘ \l 


Quality Control in Plastic Molding awarded wort 


Brown 


Paul Becker, Upper Midwest Se« (4) ana 
tio ce-president conducted the Ni ind 
19 meeting. Mr. Becker re 
ierred to the Work of the Nat 
Professiona Activities Grou} 
isked that members interested in see 
ng one of the professional con ‘ 
formed gon the necessary pet ! 

Mrs. Luther Bolstad reported the % 
ocvanate SyVmposiun Spor rt ! 
October 23 in Minneapolis by t lp 

er Midwest Section. The S osiu 
vas very successtu \ 160 »p 
ttending tron sect t 
ountry 

Speaker of the evening va Mi tafl mae 
Donald Baron, Director f Quality 
Control at Minneapo H 


Regulator Company. 


Buron’'s second auppe: rancees tarry t ‘ 
section having appeared here 
vears ago, The subject: of h cy 


Was “Quality 
Plastic Molding.” 


Nave Occurred 


it 

V contre hy 

¢ 

‘ nai ( 

Mr. B 
per l ! 
researcn, ! 
cdirecte 
quality R 


contro 


direct 


control, The area of indirect 

s concerned with the quality 

nto the product by the design ! 
embraces the specification et 
he designer. The area of d 


trol involves the confor? 
product to the des ped 
ind s the area of direct « ( ! \ 
e types wt t 
qu lity 1) | 
ire (1) icceptance { } 
es contro (3) \ | 
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Eastern New England it 1: volding 


Alfred |. Simon 


| t, Ral) Mi 
n, local S.P.E. President of the We 
Edited Tor New king and mviting 
cart 
ite 
the 1962 National Tee 
of i 
Lit | rigeidie 
Now Pineland Regio: lay 
| 
4 
ol as Applied te tion 
He stated that no tern ot 
control Quality control cal ter und 
vided into two areas an area ! 1) > 
and an area of direct 
recommenaed nit 
1 ! | 
meeting of the East Ne disew 
Section of the S.P.1 iting resi il se ent ‘ t 
it the Har ton t Hote esin entled | 
rhe \| ise tt Cet i \ il ‘ ( 
/ 
ny 


New England—(from page 49) 


Phe speaker was Mr. Harvey 
l.. Parry of Shell Chemical Company. 
H ubject was “Epoxy Resins in 
Non-Surface Coating Applications.” 
He discussed the chemica aspects of 


nanufacture, including 
arious curing reactions and resulting 


duct He ted various types of 
ng agent with their operating 
temperature characteristics, Operat 
ng temperatures as gh as 200 €C for 


moXies are a reality, utilizing such 
iring agents as PMDA and chloren 
lic anhydride as well as newly «de 
oped epoxy resins. Operating ten 
vratures in the 250 C range are a 


eu tie possibility in the very nea 


Mr Parry then went on to discus 
formulation variables and their effects 
He howed where it was more desi. 
able to utilize reactive diluents’ in 

ead of olvents as viscosity modi 
fiers, when mechanical properties are 
to be maintained, Plasticizers or flexi 
Increase the toughness, but 
ower the ultimate tensile 
The effects of fillers on mechanical 
properties of epoxy resins show that 
they can decrease the coefficient of 
thermal expansion, reduce the exo 
thermic temperature, lower the shrink 
age, improve the thermal conductivity 
ana ower the cost Where asbestos 
vill act as an inhibitor with boron tri 
fluoride epoxy catalyst, copper pow 
der will act as an accelerator with 
aromatic amine epoxy hardeners. 

Vi Parry then discussed wet layup 
laminating, filament winding, dry lay 


up laminating, casting, putty and 
trowel coating techniques and adhe 
ve Among the applications cited 


were reinforced pipe, printed circuits, 
plastic tooling, automobile body sol 
ders, embedments and structural ad 
hesives. The bonding of stainless steel 
to stainless steel has given tensile 
hear strengths of 1,000 psi after 200 
hours at 500°F, 

Both talks were supplemented by 
very interesting slides which included 
a number of technical graphs. A ques 
tion and answer period followed each 


taik 


Toledo 


Plant Tour Made 
F. B. Rosenberger 


On Wednesday night November 14, 
the Toledo Section enjoyed one of 
their most interesting plant trips of 
recent years with their visit to Cham 
pion Molded Plasties, Bryan, Ohio. 

Prior to the plant tour, the group 
issembled for dinner at the Elden 
Hotel. At the conelusion of the dinner, 
Mr. Frank Schneider, plant manage: 
of Champion Molded Plastics and host 

the group, introduced other men 
hers of his staff and gave a brief 


resume of the rapid growth whi 


Champion has enjoyed, 


Mr. Schneider also gave a_ brie 
summary of some of the typical prob 
ems encountered by his company it 
his discussion of injection press ope 
ation, molding material performanc 
and finishing operations, 

The plant tour itself was most i 
teresting with all departments ip 
operation, including finishing. Special 
personnel of Champion were available 
throughout the plant to answer ques 


tions of the group. 


Detroit 
Potentialities of 
A New Ethylene Polymer 


Malcolm A. Nichols 


After a series of extremely succes 
ful Spring and Fall Golf Parties, the 


Detroit Section donned their garb of 


serious mien and opened their 1956 
57 Technical sessions at the Dearborn 
Inn on November 12th. 


Approximately one hundred mem 
bers and guests heard Wm. O. “Bill” 
Bracken, Manager of Hi-fax Sal 
for the Hercules Powder Company, 
discuss and exemplify the characte 
istics and potentialities of a new ethy 
lene polymer, commercially known as 
Hi-fax, that has been developed by 
his company. 


Mr. Bracken fully discussed the 
origin and chemistry of tle new 
marketable polymer stating that the 
new linear polyethylene was developed 
in Germany in 1951 and adhered to 
the Zeigler type of chemistry. He 
declared that Hi-fax retains all 
of the properties of conventional 
polyethylene and offered greate) 
rigidity, better strength, heat resist 
ance and appearance. 


The new material is resistant to 
mineral and vegetable oils, salt brine 
and has been approved for use in 
numerous household items, particular 
ly those utilizing foods and liquids. 
It can be molded by injection, com 
pression or extrusion techniques, and 
sheets may be drawn or vacuum 
formed 


Mr. Bracken, by means of slides, 
showed charts depicting the compari 
son between his product and the com 
monly used commercial polyethylene. 

Samples of production items that 
had been successfully molded in Hi 
faux were shown discussed 
mong which were toys, industrial 
moldings, pipe, electrical insulation, 
housewares, sheet and film, bottles 
and battery parts. 


Pioneer Valley 


Plastics in Electronics 
John T. Moore 


The meeting was held at Wachusett 
Country Club, West Bolyston, Massa 
chusetts on October ith. There wer 
approximately 65 members and guest 
present. After a roast beef dinner, the 
Ire sident, Mr. Fred Schre iter, opened 
the meeting. Mr. Jack Berger, Pro 
gram Committee, announced that the 
Novembet ineeting Wwe uld be held on 
the 15th at Wacht 
and would be a ladies’ night dinne) 


isett Country Club, 


dance, Cost will be $5.00 per person 

Mr. Schreiter intreduced the five 
newest members-in-process, Messrs 
Johnson, Seott, David, Pethybridge 
and Demus. He also introduced visit 
ing guests, Chet Ackerson of Fostet 
Grant Company and Ken Boyer of 
Modern Plastics Machinery. 

Mr. Berger introduced the Speake. 
for the evening, Mr, Ralph L. Mon 
dano, whose subject was “Some In 
teresting Aspects Of Plastics In The 
Mlectronies Industry.” 

Mr. Mondano received his forma 
training at Yale University and M., | 
T. Before joining Raytheon Mfg. Con 
pany, he headed the Consolidated 
Boiler Research Laboratory; one of 
the main functions of which was the 

| 


study of the heat requirements for 
industrial processing of plastics. He is 
at present Department Manager of 
Plastics Operations in the Research 
Division at Raytheon Mfg. Company. 
He is a member of ASME., A.S.T.E. 
and A.C.S, He is currently president 
of the Eastern New England Section 
of S.P.E. He is a registered profes 
sional engineer, State of Massachu 
setts, and has written and published 
several articles for electronics and 
plastic tooling. 

Mr. Mondano’s talk concerned some 
of the difficult problems solved it 
manufacturing radomes and radar 


flectors. Epoxy resins in conjunction 
with glass fabrics and honeycomb 
structures or foamed alkyd interlayers 
are used in the construction. 

Mr. Mondano explainee and_ illus 
trated the extreme dimensional toler 
ances required in these electronic com 
ponents. He stressed the flexibility in 
properties attainable through the use 
of epoxy-polyamids and epoxy-poly 
sulfides, Numerous samples were ex 
hibited of the work done at Raytheon 
It was reported that the work had 
progressed to a point so that about 
100,000 pounds of epoxy materials 
were used by Raytheon in the past 
vear, A demonstration of the produ 

on of a foamed lseeyanate stimu 
lated many interesting questions. The 
question period following showed the 
keen interest of the audience in these 


developments. 
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Wiese ar 


115 perso 


C. P. O'Donnell 


Plas 


Mor 


and Wester 

le 

rs plant of 
Company, 

meet 


mer 


d the Ws 
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ul 


full-size prototype on site I Disney 
land. These tests were not only pert 
nent for furthering constr 
knowledge of the House itself 
safety measure needed befor l 
e completed house 


jecting 


extraordinary stre 


SPE 


JOURN 


lid receive open to the publi 
n Disneyland, It was pointed out that 
the load the cantilevered, reinforced 
polvester re Wing Was then sup 
vorting was equivalent to “a wedding 
party of persons with gran 
Nano—gathered in the one wing dur 
ng a 50 mile-an-hour hurricane, while 
in earthqua mK place at the “ame 
Tiryve 

re s then returned t the 
esearch bullding roan open que 
tion-and-answer period, Light refres 
ment were erved before the ntire 
roup move t th Bradley Fiel 
meeting by ir-caraval 

The Western New England Section 
President Mi Lew Gustafson (Pri 
Ihy-lae-tic Brush Co.), introduced 
Ralph Mondano, President of the t 
ng Eastern New England = n 
Mr. Mondano said few words of ap 
preciation and gave rief synops 
of tl ! ona activithe the 
moment. He touched on the latest 
Fastern New England Section s¢ a} 
ship award to Lowell Technologica 
Institute ar suggested a al 
combined Eastern and Wester New 
England activity for the future 

Mr. James R, Davidson, Executive 


wher 


Secretary Nationa Othe: 
was then introduced to the membet 
Mi Davids expressed his enthus 
stic approval of the day’s activitie 
ind commended the Sections f tl 

gor they had shown in the ‘ 
al activitie and membersh it 
tendance 

The Executive Secretary went on t 
say that the intention of unifving the 
S.P.3 o th point where concerted 
efforts to upgrade plastic could b 
ipplied, was gaining impetu Th 
goal, making plastics the numb 
ndust? n the Ur d State dint 
this ipgrading Oooked mo) ane 
y pron ny thanks 
ship entl m and the developing 

ngleness purpose, according to 
re peanel 

1) eo N (office: 
that the Il: Annual S.P.1 Tec} 
nical Confers ce in St ] Jar lil 
16, 17, 18, 1957, should provide « 
cellent educational material for S.P.I 
members. W three large meeting 

ms containing excellent Sy 
tems, and with an e personal hote 
accomy dat kelil ol 


1) ve ‘ ‘4 ‘ 
added ittractiol at the Conference 
\ be the presentation { the ls 
volume ty Control f 


Plastics Engineers 


Mr Kalahar was based on } 
tensive experience ! extrusion and 
acuum-forming work with Dow 
(hemicals and Ka Plastics r 
speaker pointed out that his present 
i Ka Plastics’ President 
Vas a direct result of h nterest ! 
development Work a continuou 
yvacuum-forming process co-ordinates 
With a sheet extruder 

had worked 


Originally Mr, Kalahar h: 


educational se 


Xtruder having a cv 
ength over diameter using 50 Hp 
U.S. drive. This consumed great quan 


tities of raw materials in the making 
f plastic sheets and led to his design 
ng his own extrude screw, With a 
constant root, diminishing pitch, 2 t 
1 compression ratio, and 6 dia 
meter mixing torpedo he claimed con 
stantly uniform delivery, xcellent 
plasticizing and color dispersing qua 
ties, and an output of 450 Ibs. per 
nour at 4o RPM screw speed 

The Kal Plastics speaker listed 


any additional developments he hat 


dye jet 


many refinements of the v: 


ponents 


this ty] 
ing 
CUS with a 


Variou types ot 


continuous vacuum-forming 


Was ct neerned 


continuous drape 


assist rotary, ane 
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great 
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performance 
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operation 
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presentation o1 
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machine 
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tvpe of machine 
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ments developed. Some aims 
ndicate uccessful achievement are 
controlled sheet tolerance of 1 
through use of a double-nip close t 

lip (which al allows closer regu 
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pack ) thinne er-lay laminating 
film to give satisfactory gloss ( a re 
frigeraton ne! a sample result 
va passed among those present) 
eated conveyor rolls from extrude) 
to pe her to give ar surface finis] 
and many more 

In his exter e coverage My 
Kalahar used mar \ etual production 
ne imple vhich aroused con 
able nterest. It was pointed out that 
the sample from one particular 9 
cavity continuous forming unit per 


tted a competitiy 


c due to savings 
relation ol extru 
forming operations 


through the 


pricing of about 


and Vacuun 
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The second speaker, Mr. Straight, 
presented dynamic portrayal of the 
mportance of advertising. He pointed 
out that in this country 9 billion dol 
ars Was spent for advertising in 1955. 
This was three times the amount 
spent in 1946. This is naturally re 
ected in the sales price For eX 
ample, when we buy a pack of cigat 
ettes we spend 2.5 of a cent for th 
advertising, Buy a can of soup at th 
local supermarket and you have spent 
almost a penny for the advertising. 

Mr. Straight referred to advertis 
ng as “salesmanship with automa 
tion.” For example, a black and white 
page in Life magazine costs $21,775, 
but it carries a message to 5,600,000 
prospective customers. In other words, 
it makes a sales call for less than 2 5 
of a cent. A full color, double page 
spread costs only 115 cents per sub 
seriber, 

In the plasties field, Mr. Straight 
felt advertising had a job of educa 
tion to do, For example, to make the 
public understand that there are many 
different plastics. Also, Increasing pro 
duction of such plastics as polyethy 
lene makes it essential that we ey 
pand their uses 

Mr. Straight showed and discussed 
some ads that he considered highly 
effective. In conclusion, the speaker 
left the thought that advertising is 
pressure a constant, unrelenting 


pressure which propels goods through 


the pipelines of American industry. 


Peerless Molded Plastics 


ippointed representative for the en 
tire of Michigan for Peerless 


uccording 


Molded Plasties of Toled 


to al nnouncement by William G 
Skutch, Sr., President of the Toled 

company which produces custom mold 
ed plastic parts, ty the injection, con 
pre ” transfer me od, for the 
utomotive refrigeration electric 

nad other industries 


New York 


Asbestos Reinforcements 


James Dugan 


Reinforced Plastics Group of 
SPE’s New York Section held its first 
season on Sep 
Tufaro’s Restaurant 
Corona, L. L., N. Y. Over 50 members 


and guests were in attendance, 

D. V, Rosato, Raybestos-Manhattan, 
Inc., spoke on “Asbestos Reinforce 
ments for Plastics,” pointing out the 
outstanding characteristics of his 


firm’s Pyrotex felts and mats and 
Novasbestos papers and cushioned 
glass-wary., The felts wet readily, re 


taining their strengti properties, This 


feature pern Ss their use in continu 
is aminating Processes, prepreps, 


and dry layups. When used without 
a binder, they require carriers through 
the resin bath and drying tower. The 
mats are pre-impregnated with phe 
nolic resins, and can be cut to patter! 
\ three-month shelf life can be ob 
tained with proper refrigeration. 


Novasbestos papers offer particu 


arly smooth surfaces in laminations, 
plus a high degree of compatibility. 
They are made b separating asbestos 
nto single-component fibers which 
are held ! dispersed condition. 


Cushioned glass-warps are made by 
impregnation th polyester or epoxy 
resins, 

“Stanpreg The All-Purpose Poly 
ester Pre-Impregnated Glass Cloth” 
was discussed by Alex Sacher, Stan 
dard Insulation Co, The cloth obtains 
its flame resistance from specia 
resin formulation, rather than by the 
use of fillers which often reduce 
strength, flexib 7. and flow. Stan 
preg is reportedly self-adherent, but 
will not stick to the operator's fingers. 
Productivity and drapability is thus 
enhanced, A shelf life of over six 
months can be expected, 

“Mold Heating and Temperature 
Control” was the theme of October 31 
meeting, Reinforced Plasties Group, 
SPE’s New York Section. Tufaro’s 
Restaurant, Corona, L. L, N. Y., was 
the locale. 

\\ illiam Hen met, “aber & As 
sociates, spoke on “Mold Heating and 
Temperature Control,” pointing out 


nat precise temperature control is es 
sential to quality moldings. Tempe? 
atures of 90-1,200°F., can be mai 
tained with properly installed, metal 


sheathed resistances heaters, accord 


ng to Mr. Hemmel, who described 
hree essential types 


Strip heaters are used with large, 


fiat platens Naving milled grooves In 
their rear faces. Resistance wires car 
be stretched to offer lower wattage in 


the cente r, higher at the strip ends. 


ance Wires surrounded by refractory 


erial in a seamless metal tube. 
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‘TRU-CAST’ Beryllium Copper Mold 
Components Have Everything You Need 
® Long Life 

@ Fidelity of Detail 

© High Impact 
Strength 

Close Dimensional 
Tolerances 
Trouble-Free 


Performance 


These “built-in” advantages, plus 
quality guaranteed by over 40 years 
of Manco casting experience, go in- 
to every “Tru-Cast’ cavity and core 

adding up to better, faster pro- 
duction at substantial cost savings. 
Write, wire, or phone today to 
bring your production problems to 
Mauco —a copy of the 48-page 
*TRU-CAST’ HANDBOOK will be 
sent to qualified firms upon request. 


MANCO PRODUCTS, Inc. 


2401 Schaefer Road, Melvindale, Mich. 
Telephone: Detroit—WaArwick 8-7411 


Meeting Notices 


“Plastics for Electronics” is the theme of the Regional 
rechnical Conference to be presented on June 14, 1957 at 
M.I.T., in Cambridge, Massachusetts. Further information 
may be had by writing to the general chairman Ralph 
Mondano, Raytheon Mfg. Co., Foundry Ave., Waltham, 
Mass 


“The Engineering Aspects of Polymer Processing” 
symposium will be held by the American Chemical Society 


on April 7-12, 1957 in Miami, Florida. Those interested 


in presenting papers should write to Dr. James Church, 
Dept. of Chemical Engineering, Columbia University, New 


York 27, New York. 


Peacetime uses of atomic energy will be the topic of 
the 1957 Nuclear Congress, scheduled for March 11-15 
iit Philadelphia’s Convention Hall, under the coordination 


of Engineers Joint Council. The session will bring togethe: 


leaders in science, engineering, industry, government, ed 
ucation, agriculture and other fields. For information 
write to Engineers Joint Council, 29 West 39th St., New 


York 18, New York. 


Meet Me In St. Louis! 
SPE’s loth Conference 
“15 Years of Plastic Progress 


60 HP — 220 440V — 60C — 3 Ph NASHUA 


ANNOUNCING THE NEW IMPCO 


MODEL HA28-600 


Injection Plunger Speed... per minute m p Pp O 
Clamp Pressure. Adjustable to 600 tons MACHINERY INC. 


NEW HAMPSHIRE 
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Whitlock Automatic Hopper Dryer 
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Write for Literature 
Cc. H. WHITLOCK ASSOCIATES 
21657 COOLIDGE HIGHWAY 
OAK PARK 37, MICH. 
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PHENOLIC 
RESINS 


| for hard and semi-hard stocks of NITRILE RUBBER 


1. Improve MIXING -— the resin plasticizes and 


reduces nerve. 


2. Carry more LOADING -—- due to its fluidity 
when hot. 

3. Improve MOLDING -— it becomes plastic and 
then hardens. 

a. Speed up VULCANIZING - by its fast cure 
and vulcanizing effect. 

5. Increase HARDNESS - it sets hard of itself. 

6. Increase STIFFNESS -— through its natural 
cured rigidity. 

7. REINFORCE ~- with increased tensile 
strength. 

8. Step up WEAR - it improves abrasive resistance. 

3. Withstand higher HEAT — by its inherent heat 
resistance 


10. Add CHEMICAL resistance — by its natural 
resistance to solvents and chemicals. 

o4. Produce GLOSSY finish — another inherent 
resin property 

12. Add WATER resistance — by its resistance to 


water and oxidation. 


Molded parts 
tor many purposes 
give better service 
when compounded 
of nitrile rubber 


with Durez resin 


Important new areas of usetulness are Open to hard and 
semi-hard nitrile rubber compounds when these contain 
Durez phenolic resins. We list 12 benefits conferred by 
these resins as reported by rubber producers . . . four in 
processing and eight enhanced properties available in end- 
products. You are invited to use our many years of ex- 
perience with the thermosetting phenolics in investigating 
their value for your business. 


WRITE NOW: Our revised bulletin on resins in the rubber industry 


p you assess these new procedures. Resin samples are avatlable 


Pell 


DUREZ PLASTICS DIVISION 
HOOKER ELECTROCHEMICAL COMPANY 


110] WALCK ROAD, NORTH TONAWANDA, N. Y. 


“ Leaders in phenolic plastics 7 
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Cosmetics. Their Principles and Practices 


By Ralph G. Harry, F.R.I.C. 786 pp. $17.00. Chemi- 
cal Publishing Co., Inc. New York, 1956. 

This up to date book is written mostly for cosmetolo 
gists, whether manufacturers, chemists, cosmeticians 01 
allied professions. As such it is quite complete. It contains 
over 100 photographs, pictures and charts which greatly 
help the reader in his perusal of the text. 

Yet it does more than that, otherwise plastics engi- 
neers would wonder why such a book is reviewed here, In 
its seven parts, the skin, care of the face, mouth, eyes, 
hair, body, hands and general aspects of cosmetic formu- 
lation, it gives data which are invaluable to the multitude 
of plastics technicians studying the fabrication of con 
tainers for the cosmetic industry. 

They will find here what kind of reactions may 
possibly be caused on plastic materials by the various 
ingredients used, their pH, their synergistic or catalytic 
properties, the preservatives, germicides, fungicides used, 
odor transmission and retention, toxicity, allergy and 
many others. 

This applies to face or hand creams, lotions, face 
powders, sun tan lotions, tooth pastes, mouth washes, 
shampoos, hair waves, dyes and tonics, soaps, detergents, 
deodorants, manicure preparations and hundreds of chemi 
cals used in the complex manufacturing of cosmetics and 
packaged in plastics. 

As such, it belongs on the desk of each of the many 
plastic specialists servicing the cosmetie industry. 

Louis C. Barail 


NOTE ALL SPE MEMBERS 


that the 
ANNUAL MEMBERSHIP 
LUNCHEON 


will be held Wednesday, 
January 16, 1957 


at the 
CONFERENCE HOTEL 


You will find this business luncheon geared to 
mesh with your forward thinking. You will be pre- 
sented with a broad picture of the creative 
success already reached and the plans by which 
the future growth of the SPE is being plotted and 
will be achieved. These plans are built around YOU. 

See you in St. Louis at the Membership 
Luncheon. 


SPE JOURNAL, January, 1957 
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A Plastics Museum 


Gentlemen 


The U. S. National Museum is e1 
raged in enlarging its collections and 
exhibits for its new Hall of Tools. It 
is planned to have an historical series 
of exhibits showing the development 
of: Hand Tools, Mechanical Tools, 
Power Tools, Precision Tools, nd 
Automatie Tools. 


The Museum would like to obtain 
original models, or replicas of old 
tools that would be included in these 
categories, especially of those tools 
which mark a fundamental advance 
in the development of tools. Tools of 
which the date and maker ean be 
adequately documented are especial 
ly desired. It would also like to ob 
tain drawings, photos, plans, catalogs, 
ete., of old tools, as well as collee 
tions of professional papers, photos, 
ete., of men and firms who played in 
portant parts in the development of 
the tool industry. The Museum would 
also be interested in obtaining similar 
material for first development models 
of new tools which promise to be of 
historical significance, 


The aims of the Museum in these 
collections are to make possible ade 
quate and correct recording of th 
history of the tool industry, and in 
its exhibits to demonstrate to the 
public the central place held by tools 
ind the men who invented and mad 
them in the development of our in 
dustrial society. 


Colonel Leslie S. Fletcher, Research 
Director for the American Society of 
Tool Engineers, has suggested that 
you could be of assistance to us in 
connection with the historical deve lop 
ment of plastie tooling. Present plans 
for our Hall of Tools eall for an ex 
hibit of dies and die pressing. We 
should like to show some of the recent 
advances in this field—in particular 
application of plastic tooling in the 
aireraft and automotive’ industries. 
Can you assist us in obtaining rep 
resentative examples of early plastic 
tooling, together with samples of the 


product ? We would especially li 


get those used in first development, 
together with explanatory diagra 
and as much of their history as is 
ivailable in order to have the story 


as con plete as yx ssib le 


I understand that most of these 
plastic tools are rather large in size, 
but for exhibition purposes examples 
under 18 inches in any dimension 
would be preferred. Of course, whet 
such items are exhibited full credit 
would be given to the donor and to 
the firm which developed them. 


Robert S. Woodbury 
Curator 


Division of Engineering 
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Flexible, dent-proof, 
seamless utility 
pail of polyethylene, 
made by Republic 
Molding Corporation, 
Chicago, and 
colored with 
Gering DRYCOL. 


with Drycol 


When Republic wanted a coloring agent for this big 
polyethylene pail, they knew they would get perfect results with 
Drycol, Gering’s one-step unit-packaged coloring agent. 
[he pigments in Drycol are the same time-tested 
pigments used in compounded thermoplastics you buy already 
colored. They are light-stable, heat-resistant dust-free, and 
carefully color-matched by Gering. 
Drycol is packaged in units to color one hundred pounds 
of plastic. You have no weighing to do—and no chance of error. 
Drycol helps you produce special orders in a hurry . . . cuts 
your inventory costs on colored plastics. 
Immediate shipment of all standard 
and special colors, 
Blend-Eze, Gering’s specially 
developed wetting agent, can 
be used with Drycol to give 
superior color dispersion 
and eliminate dusting. 


Drycol is also available 
in special tinsel, metallic, 
and pearl effects. It 
will pay you to check 
with our technical 
service department. 


the one-step plastic coloring 


Pioneers in modern plastics for over 30 years! 


Va 


CLASSIFIED ADS 


TO PURCHASE 
Wanted 
Would } t yurel . In good condition, used W 


OPPORTUNITIES AVAILABLE 


Plani Supervisor 
NUSUAL OPPORTUNITY to join executive staff 


f Aime progre e plastic manufacturers fon 
! tru n of |’ lvethyler | vflat 
b ndle ind maturity ir 
| ‘ fieation ry cor 
th abilit d experience. Excellent future 
(hal cut itifu peacetul 
d thful Connecticut River Valley—ideal setting for 
better family living. Replies held in the strictest confi- 


dene Send resume direet to President, DEERFIELD 
PLASTICS CO., INC., SOUTH DEERFIELD, MASS. 


Midwest ad rsified molder characterized by rapid 
desire ! vith at least sever years experience 

phase of injection molding practice. Must unde) 

tand test modern tooling and equipment for produ 
! nd finishing of injection molded parts. Reply Box 


SPE JOURNAL, 34 E. Putnan Ave.. Greenwich, 


( 
Wanted—Production Engineer 
Must hin Engineering education and experienc 
rable f general supe. sion of ndusti 
nt condary tooling nd plant prob 
W be responsible for the designing nd building 
dary equipment. The layout of the above me 
equipment W be required of the individual we 
ploy. Plant does custom and proprietary con 
nd injection molding. Company over 25 years 
n op ties, and still expanding. Give complete resume of 


ducation, experience ind past earnings. Reply Box 357. 
Jot RN \l I: Putn in Ave., nw ch, 


it 


OPPORTUNITIES WANTED 
Well Known Sales Manager Seeks Change 


Nationally acquainted top molders, ten years bacl 


ground almost all phases plastics industry, including fibet 

a ales, injection, compression, transfer, and extrusion 
work; also substantial experience resin sales, adhesives, 
and foams. Can show solid record of systematic sales 


olume inerease and demonstrated organizing ability. 
Desires challenging opportunity as sales manager o1 
reneral manager, B, Se., married, free to relocate. Reply 


Box 157, SPE Journal, 34 E. Putnam Ave., Greenwich, 


Epoxy-Butadiene Resins . . . 
(Continued from Page 24) 
As show! il Table IV, COMparisor of the lie ect Cc 


pertic if this same phthaliceanhydride-cured epoxy 


vbutadiene resin with the requirements of Milita 


Specification MIL-I-16923B, Insulating Compound, Elee 


trical, Bedding, shows that the experimental resin meets 
specified values for dielectric constant at all tempera 
es and frequencies, and the 1L000-ceps-dissipation-facto 
equirements at elevated temperatures The dissipation 


facto values do somewhat exceed the specified maximun 


allowable values at room temperature and at frequencies 


specifications for dielectric properties 
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NATIONAL® 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 
Boston Providence Charlotte Chicago San Francisco Atlanta 
Portland, Ore. Greensboro Philadelphia Richmond Akron 
Los Angeles Columbus, Ga. New Orleans Chattanooga Toronto 


Volume production of Adipic Acid at ou Hopewell, 
Va. plant opens the way to commercial deve lopment 
of new products based on adipic esters, particularly 
in plastics, plasticizers, rubber and lubrication oils. 
You are assured of uninterrupted supply based on 
our efficient, continuous process and fully-integrated 
production right back to basic raw materials within 


the Allied Chemical group. 


National Adipic Acid is outstandingly eood, It 
consistently analyzes "8° minimum purity, it is 


light in color and low in iron. 


WRITE FOR TECHNICAL BULLETIN 1-12 

Phis 8-page bulletin gives complete physical and 
chemical properties; principal reactions of the 
carboxy! and alpha methylene groups; solubility 


curve, suggested uses and literature references. 
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quality packaging 
at lower cost 
with 


Hi-fax. anew ethvlene polvme r. provides a versatile new 


plasti lor all types of packaging with important prop 


erties never before combined in an oWw-cost material: 


Greater tear strength 

¢ Greater resistance to stress cracking 

¢ Lower moisture vapor transmission 

© Selective gas permeability —foods stay fresh 
far longer. 


Hi-fax also offers resistance to a wider variety of chem- 
ieals and temperatures than any other low-cost material. 
It can be medically sterilized. and is acceptable for 
direct contact with food products. 

Let Hi-fax solve vour packaging problems now! 


Regular quantities for limited production runs 
are now available. 


TRANSPARENT TOL GIINESS 
IN MOLDED PACKAGES 


The cartridge housing tor the new Swingline 


industrial stapler has to be tough and sturd 


to withstand hard day-atter-dav use. Heres 


vives it the rugged strength it meeds. ke 
transparent toughness in molded packaging 
sprees Herceovel. 

Volded with Hercocel for Swingline. Inc... Lone 
Island City. New York. by Laurel Plastics ( 
poration. Wannemassa, New Jers 


HERCOCKEL FOR VACLUM FORMING 


Vacuum-formed packages made with extrusion grade 
Hereoeel combine durability and ease of production 


with all the recognized advantages of transparent con- . 
tainers. Hlereocel offers excellent transpareney in a full q 
range of colors, good formability for intricate shaping ' 

jobs. plus, of course, the famed toughness and strength ? 


of acetate, 


kevtruder: Midwest Plastics Products Co... Chicago. Ul. 
| Cellulose Products Department 


reuum-formed and manufactured by B. Carroll Co.. 


Chicago, lll., for Atlantic Fish and Oyster Co. HERCULES POWDER COMPANY 


Y3U King Street, imington 99, Delaware 
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